Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


Imi      ■ 


n»>  A'L«ni«iWUtm".»JiM»»'jii."ji'iv*£i 


o^nos 


■WIIUIliMwti«lll««Mlt«»»Ml«»IIM«lllWiliiillil«lll»lM«l>t«tl«M«««WM«««M»l»«in 


TRANSACTIONS 

OF    THE 

ROYAL  SOCIETT  OF  EDINBURGH, 

VOL.       IV.  ■ 


EDINBURGH: 

PRINTED    FOR  T.  CADELL  JON.    AND   W.  DAVIES 
(successors  to  MR  CADELl)  IN  THE  STRAND,  LONDON, 

AHD 

J.  DICKSON,  AND  £.  BALFOUR^  EDINBURGH. 
MSCCXCTIII' 


*-  ♦ 


CONTENTS 


OF    THE 


FOURTH     VOLUME, 


PART      I. 
HISTORT  of  the  SOCIETT. 

Four  Theorems  for  refolving  all  the  Cafes  of  Plane  and  Spberi-- 
cal  Triangles,  by  the  Reverend  Mr  Fiflicr,        -  Page    4» 

Differtation  on  the  Pbihfopby  of  Ligbt,  Beat,  and  Fire,  by 
Dr  Hutton,  -  -  .  -  7. 

Improvement  of  the  Mercurial  Level,  by  Mr  Keith,  -  17. 

Experiments  on  tbe  Effe6ls  of  Opium  on  tbe  Living  Animal,  by 
•  Dr  WUfon,  ^  -  -  .  18. 

On  tbe  Diurnal  Variations  of  tbe  Barometer,  by  Dr  Balfour 
of  Calcutta,  -  -  •  •  25,. 

On  tbe  Sulphurating  of  Metals,  by  Dr  Hutton,.  -  2J. 

New  Obfervatory  at  Aberdeen,.  -  -  29. 


APPENDIX. 


Officebearers  of  tbe  Soc  uet  Yi 

List  of  MjtviM.i!i^^. continued  from  tbe  third  Volume, 

Members.  DECEASED, 

Donations,  -  -  - 


31- 
33- 
3^. 
38. 


I.     Biographical  Account  of  Lord  Abercromby,  -  ( i ).' 

IL    Biographical  Account  of  William  Tytlcr,  Efq;  of  Wood- 

hwfeUe,  ^  -  -  (17). 

lU.  Biogra* 


Ti  CONTENTS. 

III.  Si's^a^kieal  Jcemnt  of  Mr  WSfiam  Hamitton,  }<Ae 

Profeffbr  of  Anatomy  and  Botany  in  the  Univerjity  of 
Glafgow,         ,    .  -  -        .  Page  (35). 

IV.  Biographical  Account  a/"  John  Roebuck,  M.  D.       -        (^S)" 


P  A  R  T      11. 

PAPERS  REAP  BEFCtflE  THE  SCX:iETY. 

I. 

Papers  of  the  Physical  Class. 

1,  Account  of  a  Mineral  from  Strontian,  and  of  a  peculiar 
Species  of  Earth  wbicb  it  contains.  By  Thomas 
Charles  Hope,  Profejhr  *  of  Medicine  in  tht  Uni' 
verftty  of  Glafgow^  -  -  Page    ji 

tl.     Obfrrvations  on  the  Natural  Hilary  of  Guiana.     By 

■     William  Lochead,  Efqj  -  -  41. 

III.    On  the  Principles  of  the  Antecedimtai  CakuUts^.     By 

James  Gleniej  Efqj  -  -  65. 

XV,  Obfervations  on  the  Trigonometrical  Tablet  ^  the  Brah- 
mins. By  John  Playfair,  Proffjbr  of  Matbematics 
in  the  Univerjity  of  Edinburgh,  -  -  83. 

V.     Some  Geometrical  Porifms,  with  Examples  of  tbeir  Ap' 

plication  to  the  Solution  of  Problems,     By  Mr  Wil- 

Uam  Wallace,  Affiftant-Teacker  of  fie  Matbematics 

in  the  ^cat/fwy  of  Perth,  -  -  -  I'oj. 

Vf.    On  the  Latitude  and  Longitnde  of  Aberdeen:.     By  An- 

drew  Mackay,  LL.  D.  &  F.  R,  S.  Edin.        -        ijj* 

VI, 

*  Now  Joint  Froieflbr  of  Ctiemiilry  in  the  Unwerfity  of  E4illb|^. 
t  Bt  mifUke  No.  V.  u  repeated. 


* 


CONTENTS.  vii 

•  4 

VI.  An  Account  of  certain  Motions  which  fmall  lighted 
Wicks  acquire^  when  fwimming  on  a  Bafon  of  Oil. 
By  Patrick  Wilfon,  F.  R.  S.  Edin.  and  Profejfor  of 
PraBical  AJlronomy  in  the  Univerjity  ofGlafgow^  Page  163. 

VII.    Account  of  a  Singular  Halo  of  the  Moon.    By  William 

Hall,  Efq;  of  Whitehall,  F.  R.  S.  Edin.  -         174. 

VllL  A  New  Series  for  the  ReSiif  cation  of  the  Ellipjis,  with 
Obfervations  on  the  Evolution  of  a  certain  Algebraic 
Formula,     ^y  James  Ivory,  A.  M.  *^  1 77. 

IX.  Miner alogieal  Defcription  of  the  Mountain  of  Gibral- 
tar.    By  Major  Imrie.  -  -  191. 

X.  Defcription  of  a  Thermometer,  which  marks  the  greats 

ejl  Degree  of  Heat  and  Cold  from  one  Time  of  Ob-^ 
fervation  to  another.  By  Alexander  Keith,  Efq; 
F.  R.  S.  &  F.  A.  S.  Edin.  ^  ^      _         203. 

XI.  Defcription  of  a  Barometer  which  marks  the  Rife  and 
*  Fall  oftha  Mercury  from  two  different  Times  cf  Ob^ 

fervation.    By  Alewnder  Keith,  Efq;  F.  R.  S.  & 
F.  A.  S.  Edin.  ...  209* 

XIL   Meteorological  Abjlradl  for  the  JTears   17941  ^795> 

1796,  -  -  .  213. 


II. 

l^APERS  OF  THE  LiTERARY  ClASS. 

I.  On  the  Origin  and  Principles  of  Gothic  ArchiteSiure.    By 

Sir  James  Hall,  Bart.  F.  R.  &  A.  S.  S.  Edin.         -         3 

II.  M.  Chevalier's  Tableau  de  la  Plaine  de  Troye  illu- 

Jlrated  and  confirmed  from  the  Obfervations  of  fub^ 
fequent  Travellers  and  others.    By  Andrew  Dalzel, 
M.  A.  F.  R.  S.  Edin.  Profeffor  of  Greek  in  the 
Univerfity  of  Edinburgh,  -  *  29, 

A  D  V  E  R- 


ADVERTISEMENT. 


Edinburgh^  February  15.  1798. 

At  a  Meeting  of  the  Council*  of  the  Royal  Society  it  was^ 
this  day,  Refolvedj  That  a  Publication  of  Papers,  communicated 
to  the  Society,  fhall  hereafter  be  made  annually,  whether  fuch 
Papers  be  fufficient  to  form  an  entire  Volimie,  or  only  a  Part: 
of  a  Volume. 
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H  I  S   T  0   R   r 


OF 


THE      SOCIETY. 


THE  Third  Vpliime  of  thefe  TranfaBions  brings  down  the 
Hiftory  of  the  Society  no  farther  than  the  end  of  the 
year  1 792^  though  it  contains  feyeral  Papers  that  are  of  a  later 
date. 


Pbyf.  CL  Dr  Monro  read  a  paper,  entitled,  Obfervations  on 
the  Mufcles,  and  particularly  on  the  Efiedls  of  the  Oblique  Fi- 
bres. This  paper  is  inferted  in  the  Third  Volume  of  the  Tranf- 
adlions,  Part  IL  No.  XIIL  p.  250;. 


1793- 
Jan.  7. 

Dr  Monro  on 
themufcles,and 
on  the  eflfedls  of  • 
the  oblique  fi- 
bres. 


Lit.  CI.    Mr  Stewart  read  the  firft  part  ofliis  Biographical 
Account  of  the  late  Adam  Smith,  LL.  D.     [See  Vol.  III.  Hift. 


2LZ 


Lit. 


Jan.  IX. 

Biographical 
account  of  Dr 
Smith. 
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Mar.  i8. 

Biographical 
account  of  Dr 
Smith. 

April  3. 

Mi  Play  fair  oa 
ponl'ms. 


MrTiflicron 
'trlgouometry. 


Lit.  CI.  Mr  Stewart  read  the  remainder  of  the  Biographi- 
cal Account  of  the  late  Adam  Smith,  LL.  D. 

Phyf.  CI.  Mr  Play  fair  read  fome  Obfervations  on  Porifms, 
additional  to  thofe  formerly  communicated.  Thefe  were  in- 
tended to  prove,  that  the  propofitions  called  Porifms  do  not,  as 
fome  mathematicians  have  alleged,  involve  in  them  any  viola- 
tion of  the  lazv  of  continuity.  This  fubjecft  belongs  to  the  fecond 
part  of  the  paper.  No.  VII.  of  the  preceding  volume ;  which  fe- 
cond part  has  not  yet  been  fully  commimicated  to  the  Society. 

At  this  meeting  was  alfo  read  a  paper  on  Trigonometry, 
entitled,  An  Eafy  and  General  Method  for  folving  all  the  Cafes 
of  Plane  and  Spherical  Triangles,  by  the  Reverend  Walter 
Fisher,  minifter  at  Cranftoun. 

It  has  long  been  an  objedt  with  mathematicians  to  reduce  the 
rules  of  trigonometry  to  the  fmalleft  number  poflible,  and  to 
give  them  the  form  moft  eafily  retained  in  the  memory.  Lord 
Napier,  whofe  difcoveries  have  fo  much  facilitated  and  abrid- 
ged the  labour  of  numerical  calculation,  applied  himfelf  to  Am- 
plify the  rules  of  trigonometry  with  great  fuccefs.  He  in- 
vented the  rule  of  the  Circular  Parts j  which  gives  an  apparent 
unity  to  theorems,  where  a  real  unity  is  wanting,  and  is  per- 
haps the  moft  fortunate  attempt  toward  an  artificial  memory  that 
has  been  made  by  any  of  the  moderns. 

Various  improvements  of  this  rule  have  fince  been  pro- 
pofed.  That  of  M.  Pingre'  is  one  of  the  beft :  He  retains 
Lord  Napier's  arrangement  of  the  circular  parts,  and  reduces 
the  rules  of  fpherical  trigonometry  to  four ;  the  two  firft  of 
which  are  Napier's,  and  the  other  two  a  generalization  of  the 
common  theorems  relpeCling  the  fegments,  into  which  the 
perpendicular,  drawn  to  any  fide  of  a  Ipherical  triangle,  di- 
vides that  fide,  and  alfo  the  angle  from  which  it  is  drawn.     See 

Mem. 
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Mem.  Acad.  Sciences^  ^IS^f  ?•  3^^-  There  is  a  fifth  rule,  it 
mud  be  obferved,  neceffary  for  the  cafe,  when  the  three  fides, 
or  three  angles  of  the  trisingle,  are  giveh,  as  this  cafe  refufes  to 
fubmit  to  Napier's  rule  in  any  form  of  it. 

The  author  of  the  paper,  now  communicated  to  the  Society, 
has  alfo  been  fuccefsful  in  his  attempt  to  render  the  rules  of  tri- 
gonometry eafily  retained  in  the  memory.  He  employs  the 
circular  parts,  and  makes  ufe  of  fewer  rules  than  M.  Pingre, 
as  he  has  only  four,  including  one  for  the  cafe  juft  mentioned. 

The  theorems  Mr  Fisher  employs  are  not  new^  but  they 
are  judicioufly  fele<Sled,  and  are  lefs  embarraffing  in  the  ap* 
plication  than  either  thofe  of  Napier  or  Pingre.  They  are  as 
little  as  poflible  fubje<Sl  tx>  ambiguity;;  they  do  not  require  the 
letting  fall  a  perpendicular,  and  they  apply  both  to  plane  and 
ipherical  triangles* 

1.  M  denotes  the  middle  part  of  the  triangle,  and  mud  al- 
ways be  aflumed  betwixt  two  given  parts.  It  is  either  a  fide  or 
the  fupplement  of  an  angle. 

2.  A  and  a  are  the  two  parts  adjacent  to  the  middle,  and  of 
a  different  denomination  from  it. 

3.  O  and  o  denote  the  two  parts  oppofite  to  the  adjacent 
parts,  and  of  the  fame  denomination  with  the  middle  part. 

4.  1  is  the  lafl  or  mod  diftant  part,  and  of  a  different  dena» 
mination  from  the  middle  part. 


THEOR. 


HISTORT  of  the  $OCIE%r, 


THEOR.    I. 


Sin  A  :  fin  a  :  ;  fin  O  :  fin  o. 


THEOR.    II. 


^.     A— a     y      A  +  a  O— o  O+o 

Sin ;  fin ;  :  tan :  tan  — 

a  a  a  a 


THEOR.    IIL 


—       A— a  A+a  O— o  O+o^ 

Tan :  tan :  :  tan :  tan ^^ 


THEOR.    IV. 


Sin  A  X  fin  a  :  1  : :  fm^^^tl  x  fin  ^^^1=? .  fij,  M* 


Mr  Fisher  recommends,  for  the  purpofe  of  remembering 
thefe  rules^  to  commit  to  memory  the  words  Sao,  Satom^  Tao^ 
Sarfalm^  formed  from  the  abreviation  of  the  terms  of  the  above 
proportions.  It  is  obvious  that  thefe  four  theorems  apply  to 
plane  triangles,  providing  that,  inftead  of  the  fine  or  tangent  of 
a  fide,  you  take  the  fide  itfelf. 

»793-  Phf*  ^^*     I^r  Hope  read  a  paper,  giving  an  account  of  a  Mi^ 

DrH^'on »       neral  from  Strontian  in  Argylefhire,  and  of  a  Peculiar  Species  of 
sli^^'*"       Earth  contained  in  it.     A  fhort  abftraA  of  this  paper  was  in- 
ferred 


HustoRr  of  tht  sociErr.  7 

felted  in  the  laft  volume  of  the  Tranfaiftidns.     The  paper  it- 
felf  is  the  firft  of  the  Phyfical  Clafs  in  this  volume.  [See  Part  II. 

p.  k-] 

Pbyf.  GL    Dr  Monro  read  a  paper,  being  Experiments  on  ^      1793- 
the  Nervous  Syftem  with  Opium  and   Metalline  SubftanceSi     DrMwio^on 
with  a  view  of  determining  the  Nature  and  Efibas  of  Animal     ^"^'^^"^  ^' 
Ele^ricity.     This  paper  is  publilhed  feparately. 


At  this  meeting  a  paper  was  alfo  communicated  from  An- 
drew Mackat,  LL.  D.  containing  an  Account  of  a  Series  of 
Obfervations^  made  by  him  in  the  Obfervatory  at  Aberdeen, 
for  determining  the  Latitude  of  that  place. 


Dr  Mackay  «n 

the  latitude  of 
Aberdeen. 


DrMackait  alfo  promifed  to  fend  his  Obfervations  for  de-^ 
termining  the  Longitude  of  the  Obfervatory.  Thefe  were  not 
received  till  SeptenCiber  1796.  Both  papers  are  inferted  in  this 
voltmie.  Part  tl.  No.  VI.  p,  135. 


Dr  James  Ande)ison  read  a  paper,  entitled,  Obfervations 
on  Peat  Mofs.     This  paper  has  been  publiflied  feparately. 

Pbyf.  CI.  A  paper  was  read  from  Mr  Lochead,  F,  R.  S» 
Edin.  on  the  Natural  Hiftory  of  Guiana.  It  is  inferted  in  this 
volume,  Part  11.  No.  II.  p.  41. 

Pbyf.  CL  Dr  Hutton  read  the  firft  part  of  a  paper^  being  a 
Differtation  on  the  Philofophy  of  Light,  Heat,  and  Fire.  TTiis 
paper,  which  confifted  of  feveral  parts,  was  read  at  the  diflferent 
Meetings  of  the  Society  in  May,  June,  July,  Auguft,  and  De- 
cember, of  this  year.  It  has  been  fince  publilhed  feparately  in 
one  volume  8vo.     The  following  abftradl  contains  an  account 

of 


1794. 

Jan.  6. 
Dr  Anderfoii  on 
peat  mofi, 

March  ^. 

Mr  Lochead  on 
the  natural  hif- 
tory  of  Guiana. 


April  7, 

Dr  HuttoQ  OB 
the  bhilofophj 
of  hffht,  bcat» 
and  fire. 
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of  the  objeft  of  the  Diflertation,  and  of  fome  of  the  reafonings 
employed  in  it. 

Dr  Hutton  was  led  into  the  fpeculations  contained  in  the 
DilTertation,  by  an  account  of  two  experiments  made  by  M  M.  de 
Saussure  and  Pictet  of  Geneva.  In  the  firft  bf  theie  experi- 
ments, two  concave  fpectila  were  placed  oppofite  and  parallel  to 
one  another,  about  twelve  feet  didant ;  and  in  the  focus  of  one  of 
them  was  a  ball  of  iron,  which  had  been  heated  to  incandefcence, 
but  allowed  to  cool  till  it  was  no  longer  luminous,  even  in  the 
dark.  In  the  focus  of  the  other  fpeculum  a  thermometer  was 
placed,  which  prefently  rofe  S"*  (of  Reaumur's  fcale)  above 
another  that  flood  near  it,  but  without  the  focus,  t^oyages  dans 
les  AlpeSy  torn.  IL  §  926.        . 

To  accoxmt  for  this  phenomenon,  M.  de  Saussure  fuppofes, 
that  there  exifts  what  M.  Lambert  and  fome  other  philofophers 
have  called  radiant  beat^  and  that  this  heat  may  be  obfcure,  and 
not  accompanied  with  light.  This  radiant  heat  he  conceives  to- 
be  refledled  in  the  fame  manner  that  light  is,  and  by  that  means 
to  have  produced  the  effedl  on  the  thermometer  that  has  juft 
been  defcribed* 

To  this  folution  Dr  Hutton  objedls^  alleging,  that  it  afcribes 
properties  or  capacities  to  heat  which  are  inconfiftent  altogether 
with  our  notions  of  it.  We  know  heat  only  as  a  quality  of 
bodies,  and  as  a<5ling  either  in  expanding  thenv,  when  it  is  call- 
ed fenfible  heat,  dr  in  giving  them  fluidity,  when  it  is  termed  la- 
tent heat.  We  never  perceive  it  as  exifting  in  any  other  fliape^ 
and  therefore,  to  fuppofe  it  capable  of  moving  through  fpace, 
independently  of  body,  and  of  being  refledled  from  a  poliflied 
furface„  is  to  afcribe  to  heat  properties  not  predicable  of  it,  and 
quite  inconfiftent  with  its  nature,  fo  far  as  we  have  information 
concerning  it. 

Dr  Hutton  therefore  propofes  another  explanation.     From 
experiments  which  he  had  made,  long  fince,  he  had  found  that 

the 
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the  different  fpecies  of  lights  when  of  equal  intenfity,  as  eftima- 
ted  by  the  eye,  are  df  unequal  intenfity  when  their  effeA  i« 
m€arured  by  the  thetmcmeier.  In  theie  experiments  he  ren- 
dered light  of  different  colours  equally  intenfe  to  the  eye, 
by  increafing  or  diminilhing  the  diilance-  from  the  luminous 
body,  till  he  could  jttft  read  by  the  light  of  it.  In  this  way  he 
compared  the  red  Ught  from  a  fire  of  coals^  with  the  white  light 
of  flame,  and  found,  that  while  they  were  Equally  powerful  in 
affording  yifion,  the  red  was  incomparably  the  mod  powerful 
in  producing  heat. 

Wheh  a  body,  therefore,  is  heated  to  incaadefcenc^>  like  the 
irori  ball  in  M*  d£  Saussure's  experiment^  it  emits  at  firft  the 
white  or  compound  light,  but  Is  it  cools,  the  light  which  it 
emits  becomes  of  the  red  fpecies,  and  this  is  the  laft  that  difap- 
pear&  As  the  body  cook,  therefore,  the  power  of  its  light,  to 
product  heat^  incfeafes  in  proportion  to  its  powef  to  afford  vi^ 
fion,  and*  therefore i  when  this  laft  Vanifhes,  or  ceafeo  entirely, 
the  odhcr  may  fiill  r^nain  in  a  certain  degree.  Thus,  in  the 
experiisi^nt  jufl  defcribed,  ^e  iron  ball,  after  it  had  loft  all  light 
to  the  eye,  co^atinued  to  emit  rays  of  Ugbc,  which,  though  they 
made  no  impreffion  on  the  organ  of  Tifion^  had  power  to  pro- 
duce heat,  and  expand  the  mercury  idi  the  thiriBometier.  To  the 
principle,  therefore,  of  the  irradiation  of  obfcure  heat^  by  which 
M.B£Saussur£  explains  the  above  phenomenon,  Dr  Hutton 
fubflitutes  that  of  obfcure^  or  inviftble  lights  which,  though  it  be 
in  appearance  niore  ps^adoxical,  is  in  reality  free  from  the  very 
firong  ofajedions  which  prefs  againft  the  other  hypothefie. 

We  muft  not  omit  to  obfcrve,  that  M  Pictet  Tariod  the  ex- 
periment, by  placing  a  matrafs  full  of  boiling  water,  inftead  of 
the  iron  ball,  in  the  locus  of  one  of  the  i^uia.  The  thermome- 
ter in  the  other  was  fUU  affeded,  end  rai&d  a  Httk  more  than  a 
degree.  The  irradiation  of  invifiUe  light  explains  thb  alfb;  for  it 
is  natural  to  fuppofe,  that  fuch  an  irradiation  takes  place  from 
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all  bodies,  when  above  a  certain  temperature,  whether  they  be 
in  the  adl  of  cooling  down  from  incandefcence  or  not. 

The  fame  ingenious  and  accurate  obferver,  made  another 
change  in  the  circumftances  of  the  experiment,  by  fmoking  the 
bulb  of  the  thermometer ;  in  confeqnence  of  which  it  was  heat- 
ed fooner,  and  rofe  higher  than  before.  This  appearance  is  per- 
fedlly  conformable  to  Dr  Hutton's  theory,  and  feems  quite 
inconfiflent  with  the  other.  The  black  coating  of  the  bulb,  by 
its  well  known  property  of  abforbing  light,  tended  to  accelerate 
and  increafe  the  efFedl  of  the  light  in  heating  the  thermometer  ;, 
but  the  fame  coating  being  of  fmoke,  and  a  very  bad  con- 
dudtor  of  heat,  mufl  have  oppofed  the  tranfmiflion  of  heat 
through  the  glafs,  and  have  both  retarded  and  diniiniflied  its 
cffea. 

Nothing,  indeed,  can  be  more  unlike  than  the  laws  which 
nfually  regulate  the  propagation  of  light  and  heat.  To  move 
with  extreme  velocity  through  the  tranlparent  fubftance  of 
Ibme  bodies,  without  heating  them  in  any  fenfible  degree ;  to 
be  refledled  from  the  furfaces  of  others,  without  entering  them 
at  all;  and,  laftly,  to  be  abforbed  by  certain  bodies,  neither 
paffing  through  them,  nor  being  refledled  from  them,  thefe  are 
the  properties  of  light.  Heat,  on  the  other  hand,  is  lowly  pro- 
.  pagated  through  all  bodies,  combines  with  them  intimately  in 
its  paflage,  and  often  remains  at  reft  without  any  motion  what- 
ever. 

The  converfion  of  thefe  experiments,  which  was  very  inge- 
nioufly  imagined  by  M.  Pictet,  led  to  a  fadt  ftill  more  Angu- 
lar and  unexpedled.  Inftead  of  the  heated  body,  he  placed  a 
matrafs,  with  ice  in  the  focus  of  one  of  the  fpecula  ;  the  confe- 
quence  was,  that  the  thermometer  in  the  focus  of  the  other  was 
fenfibly  deprefled.  When  the  cold  was  increafed,  by  pouring 
^  nitrous  acid  on  the  ice,  the  depreflion  of  the  thermometer  was 

alfo  increafed« 
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To  account  for  this  phenomenon,  M.  Pictet  confiders  the 
thermometer  as  the  body  irradiating  heat,  and  the  matrafs  with 
the  ice  as  the  body  which  receives  it,  fo  that  the  experiment  is 
the  fame  with  the  former,  only  that  the  obfcure  heat  moves  in 
the  contrary  diredlion. 

This  explanation,  however,  is  not  only  liable  to  the  objec- 
tions that  have  been  made,  in  general,  to  the  fuppofition  of  ra- 
diant and  obfcure  heat,  but  it  involves  in  it  new  difficulties.  It 
implies,  for  inftance,  that  the  irradiation  from  the  heated  body 
is  affedled  by  the  ftate  of  the  body  which  receives  that  irradia- 
tion, a  principle  furely  contrary  to  all  analogy.  In  the  irradia- 
tion of  light  from  a  luminous  body,  nothing  (imilar  to  this  is 
obferved :  Whether  the  light  of  a  candle  fall  on  a  white  wall, 
by  which  it  is  refledled,  or  on  a  black  wall,  by  which  it  is  ab- 
fbrbed,  no  difference  is  produced  in  the  quantity  of  light  emit- 
ed,  but  it  remains  in  both  cafes  the  fame.  In  no  cale,  it  Ihould 
feem,  can  the  quantity  of  the  radiating  matter  depend  on  the 
condition  of  the  recipient  bodies ;  yet,  according  to  the  prece- 
ding explanation,  a  body  muft  be  fuppofed  to  irradiate  heat 
more  copioufly  when  the  body  on  which  the  irradiation  falls 
is  cold  than  when  it  is  hot ;  a  fuppofition  which,  being,  as  has 
.  been  faid,  contrary  to  analogy,  cannot  be  admitted. 

The  Dodtor  next  proceeds  to  offer  his  own  explanation,  but 
with  the  diffidence  that  ought  to  accompany  every  attempt  to 
account  for  a  phenomenon  fo  fingular  as  this,  and  having  fo  little 
analogy  with  any  other  fadl  that  relates  to  the  communication  of 
heat.  He  fuppofes  that  all  bodies  irradiate  invifible  light,  when 
they  are  of  an  ordinary  temperature,  and  that  this  irradiation  di- 
minifhcs  as  their  heat  diminilhes.  The  temperature  of  the 
thermometer,  therefore,  in  the  above  experiment,  is  to  be  confi- 
dered,  like  that  of  all  other  bodies,  as  being  maintained  by  the 
a<Slion  of  two  caufes,  viz.  the  irradiation  of  invifible  light  from 
the  furrrounding  bodies,  and  the  communication  of  heat  from 
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them  by  fcontadV.  The  thermometer,  therefore,  that  is  placed 
in  the  focus  of  one  of  the  mirrora,  in  the  above  experioxent, 
will  be  afieded  by  any  body  whatfoever  that  ia  placed  in  the ' 
focna  of  the  other.  If  that  body  be  cooled  below  the  tempera- 
ture of  the  fiirrounding  bodies,  Icfs  light  will  be  irradiated  from 
it,  and  refkdled  oti  the  thermometer  j  the .  thermometer,  there- 
fore, will  be  depreffed,  till  the  infiu:^  of  heat  from  the  air,  or 
other  bodies  with  which  it  is  in  conta<fl,  fupjdy  the  deficiency^ 
This,  however,  is  thrown  out  rather  as  a  queftion  to  be  refol- 
ved  by  future  obfervations,  than  as  a  theory  already  eftabliih* 
ed.  The  experiments  by  which  it  muft  iland  or  fall  are  not 
indeed  difficult  to  be  imagined.  They  are  however  of  extrone 
delicacy  in  the  performance;  and  Dr  Huttok,  who,  in  diflStr-- 
ing  from  the  philofophers  of  Geneva,  does  juftice  to  the  accu- 
racy and  judgment  with  which  they  have  conduiled  their  in- 
quiries, expreffee  a  wifh,  that  the  fkill  and  ingenuity  of  M.  Pic- 
TET  were  again  dire<SVed  toward  this  objed. 

By  the  preceding  inquiry,  Dr  Hotton  was  led  to  confider 
the  connedlion  between  light  s^d  fire,  as  well  as  between  light 
and  heat ;  a  fubje<Sl  which  he  had  formerly  treated  of  ia  feve- 
ral  papers  read  before  the  Royal  Society,  and  afterwards  pu- 
bliftied  in  his  chemical  diflertations. 

In  thefe  he  obje^ed  to  the  theory  of  fire  as  laid  down  by  M. 
Lavoisier,  and  the  French  chemifts ;  acknowledging,  at  the 
fame  time,  that  the  oxygenating  of  bodies,  by  vital  air,  is  to  be 
ranked  among  the  grcateft  difcoveries  in  phyfics.  It  is  a  difco- 
very,  however,  in  his  opinion,  that  will  by  no  means  explain  all 
the  phenomena  of  burning,  by  which  the  exigence  of  fome 
other  cauie  is  clearly  pointed  out,  beiide  the  decompofition  of 
the  vital  air,  and  the  extrication  of  die  cahriqm  or  latent  beat^ 
which  maintained  the  air  in  a  ftate  of  flxiidity.  The  arguoaents 
in  fupport  of  this  aflertion,  which  Dr  Hutton  employs  here, 
are  founded  on  the  appearances  exhibited  by  bodies  burning 

without 
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without  flame^  aad  burning  with  flame ;  that  is,  on  th«  phencH 
mena  of  combuflion  and  in6ammation« 

In  the  combuftion  of  a  piece  of  charcoal,  two  diftin^^  efi^s 
may  be  traced,  viz,  i.  The  o^iygenating  of  the  carbonic  fub^ 
ftance,  by  which  &^ed  air  is  produced^  or  carbonic  acid  in  an 
tlaftic  (late ;  a.  The  produ<aion  of  a  great  quantity  of  light 
and  heat^  while  the  charcoal  is  undergoing  thU  change.  It  \^ 
with  refpe<3;  to  this  la(t  part  of  the  procefs  only  that  different 
opxniQ03  are  entertained.  The  phlogiftic  theory  nxaintains,  that 
in  the  oxygenation  of  the  carbonic  fubftance  by  the  vital  air, 
the  phlogiftic  matter  of  that  fubiUnce  is  Ux.  free  from  combi* 
nation  wi|J;i  it,  and  m  making  its,  efc^^pe  ^xl^bits  the  phenomena 
of  Ught  and  heat. 

Th  £  antiphlogiilLc  theorysi  pn  th^  other  handf  ilippQies,  that» 
by  the  decompol^oa  or  the  condensation  which  the  vital  air 
ux)dei;go6a,  while  it  oxygenates  the  carbonic  fubn;;wce,  the  la- 
tent heat  is  trau^err^d  to  tjb^t  f^b^nce^i  aqid  produces  ligbf  and 
fir£« 

Noir,  if  it  can  he  Ihewn  diat  a  burning  coal,  though  placed 
in  circumftances  the  moft  favourable  for  its  oxygenation,  may 
nevertl^lefs  kfe  its  h^t,  j^nd.  ceafe  to  burn  entirely,  it  is  cer^ 
tain,  that  it  is  not  alpne  by  the  cakriqu^  of  the  vit^  air  that  the 
fire  is  fiipportod*  Let  then  a  coxxfolidated  piece  of  charcoal,  fuch 
as  the  mintxal  kingdom,  in  many  places,  afford^  in  great  perfoc^ 
tion,  be  heated  to  the  higheO;  degree  of  incandeicence,  and 
expofed,  infulated,  to  the  atmofpheric  air.  Here  every  condit- 
tion  ia  united  favourable  tp  the  oxygenation  of  the  coal,  a  fuf- 
ficient  quantity  of  heat,  and  free  acceft  of  air.  If  the  heat,  fup- 
plied  from  the  decompoiition  of  the  vital  air,  were  able  to  main** 
tain  the  heat  of  the  coal,  it  would  continue  to  bum ;  but  the 
fatfl  is,  that,  in  fuch  a  fituation  as  is  here  defcribed,  the  coaL 
loib  its  heat,,  and  it  i^  at  l^il  extipguilhed«     It  is  plain,  there- 
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fore,  that  more  heat  is  loft  by  communication  with  the  atmoC* 
phere  than  is  a(;flnired  from  the  decompofition  of  the  vital  air. 

Now,  let  the  experiment  be  fo  far  varied,  that  the  incandef- 
cent  coal,  inftead  of  being  fufpended  fingly  in  the  atmofphere^ 
is  furrounded  with  other  burning  coals,  that  are  like  wife  fufpend- 
ed, and  at  fuch  a  diftance  from  it  as  to  leave  room  for  the  free 
paflage  of  a  current  of  air  :  We  know,  with  certainty,  that  the 
central  coal  will  now  continue  to  burn  as  long  as  thofe  that  fur- 
round  it  are  incandefcent,  or  emit  a  certain  degree  of  light.  But 
the  circumftances  of  the  coal,  in  this  experiment,  are  in  nothing 
more  favourable  to  the  receiving  of  heat  from  the  decompofi- 
tion of  the  vital  air  than  they  were  in  the  former  ;  for  if  it  be 
faid,  that  the  air  afcends  through  the  greater  mafs  of  burning 
matter,  with  more  rapidity  than  before,  and  £b  depofits  more  of 
the  calorique^  it  muft  be  remembered,  that  it  alfo  abftra(^s  more 
heat  from  the  coals,  juft  in  the  fame  proportion,  or  in  propor- 
tion to  its  rapidity.  If  then  the  antiphlogiftic  theory  be  true,  the 
heat  acquired  by  the  coal,  in  the  one  of  thefe  experiments, 
fliould  be  to  the  heat  abftradled  from  it,  in  the  fame  ratio  that 
the  heat,  acquired  in  the  other  experiment,  is  to  the  heat  abftradl- 
ed.  But  this  does  not  hold ;  for  the  heat  acquired,  in  the  firft 
experiment,  is  lefs  than  the  heat  abftradled,  and  in  the  fecond  it 
is  not  lefs,  but  is  either  equal,  or  greater.  Therefore  the  anti- 
phlogiftic theory  is  not  true  ;  that  is  to  fay,  the  theory  which 
derives  the  fupply  of  heat,  in  burning  bodies,  entirely  from  the 
calorique  of  the  vital  air. 

We  muft  therefore  admit  another  caufe,  before  we  can  fully 
explain  combuftion ;  and  this  can  be  no  other  than  the  extrica- 
tion of  the  phlogiftic  matter  of  the  body  which  is  oxygenated, 
the  converfion  of  that  matter  into  light,  and  then  the  produc- 
tion of  heat. 

In  the  phenomena  of  inflammation,  Dr  Hutton  thinks  that 
the  proofs  of  his  theory  of  fire  are  no  lefs  conclufive  than  in 
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thofe  of  combuftion.  The  inconceivable  rapidity  with  which 
fire  is  propagated  through  an  inflammable  and  tranfparent  va- 
pour, is  among  the  moft  remarkable  of  thole  phenomena,  and 
is  certainly  inconfiflent  with  the  new  theory  of  burning,  and 
indeed  with  every  other  that  makes  fire  to  be  produced  by  heat 
alone.  Let  an  inflammable  fluid  be  heated  till  it  boil,  and  to 
the  top  of  the  column  of  vapour  emitted  from  it  let  the  fmallefl 
fpark  of  flame  be  applied.  The  vapour  is  kindled,  and,  how- 
ever high  the  column,*  the  flame  defcends  in  an  inftant  to  the- 
furface  of  the  inflammable  fubftance,  and  fets  fire  to  it.  Now, 
it  is  impoflible  that  mere  heat  could  defcend  in  this  manner, 
againft  the  fl:ream  of  vapour  that  is  continually  rifing  from  the 
boiling  fluid.  This  is  quite  contrary  to  the  laws  by  which  it 
is  ufually  propagated ;  and  it  fliould  feem,  that  the  fadl  can  on- 
ly be  accounted  for  by  the  celerity  with  which  light  moves 
through  tranfparent  bodies,  and  by  fuppofing  that  the  extrica- 
tion of  light  is  the  immediate  caufe  of  burning. 

The  above  inftance  is  conformable  to  the  experience  of  every 
day  :  Another  example,  which  Dr  Hutton  gives  of  the  celerity 
with  which  fire  is  propagated  through  an  inflammable  and 
tranfparent  vapour,,  is  more.  Angular,  and  may  perhaps  be 
thoifght  hypothetical,  but  it  is  at  lead  a  very  happy  application 
of  his  theory.  This  example  is  the  meteor,  which  was  feen  in 
1783,  over  all  Great  Britain,  and  as  far  fouth  as  Paris.  There  can 
be  no  doubt,  fays  he,  that  this  was  a  ft:rcam  of  inflammable  va- 
pour which  had  iflTued  from  the  mineral  regions  of  Iceland,  at 
that  time  laid  wafte  by  fubterraneous  eruptions.  This  train  of 
inflammable  vapour,  about  60  miles  high  in  the  atmolpherc,, 
had  been  kindled  at  the  north  end,  probably  by  an  eJeftrical 
fpark,  and  the  inflammation  ran.  the  fpace  of  feveral  hundred: 
miles,  (at  leaft  1000),  in  a  minute  of  time,  or  little  more. 

Thus  the  inflammation  of  a  body  of  pure  vapour,  in  contact 
with  the  atmofpheric  air,  is  made  with  a  rapidity  quite  incon- 
fiflent. 
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fiilent  trith  the  propagatibn  of  heat*  Inftancei^  ftill  more  re- 
markable, of  the  rapid  progrefe  of  fire^  are  found  in  the  inflam- 
mation of  futh  vapours,  when  mited  with  that  proportion  of 
vital  air  which  is  neceflaty  for  decompofing  the  j^ogiiiic  fub- 
ftance. 

Oh  the  whole,  Dr  HottON  concludeft^  that  in  no  tide  U  Ae 
light  which  appears  in  burning,  an  effedt  of  the  heat  obtained 
from  the  decompofition  of  vital  air,  but  that  it  ia  the  extrication 
of  phlogifton,  of  fixed  light,  or  a  certain  modification  ci  the  fo- 
lar  fubftance,  which  had  exifted  in  the  inflammable  bodies^  and 
had  been  chemically  combined  with  their  elements^  It  appears 
alfo,  that  it  is  light  whith  is  immediately  produced  in  burning, 
and  that  it  is  only  mediately  that  heat  is  exc(t?ed  :  This  i^  true 
both  of  combuftible  bodies  which  bum  in  an  aflbciated  ftatt, 
and  of  thofe  inflammable  fubftance«  where  the  emerging  light 
heats  both  the  inflammable  body,  and  the  contiguous  atmofphe- 
ric  fluid. 

TteLE  DoiEbor  proceeds  to  explain,  mote  at  lafge,  his  notions 
of  tiie  folar  fubftance,  of  whith  he  conceives  light,  heat^  phlo- 
gifton, and  eleiftricity,  to  be  fo  many  difierent  modifications. 
His  notions  on  this  fubjeift  are  very  peculiar,  as  he  conceives 
the  folaf  matter  to  be  without  gravitation,  without  inertia,  and, 
it  may  be  added,  without  cxtenfion.  The  nature  <^  this  ab- 
ftra^l  does  not  admit  of  entering  further  on  the  atgument :  It 
is  fufficient  to  remark,  that  the  theory  of  been  ieems  to  be 
arrived  at  a  point  where  it  mud  almoft  unavoidably  ftand  ftiU, 
till  fome  experiments  fliall  determine  how  far  the  gravit«ion  of 
bodies  is  aflPe^ed  by  the  heat,  whether  fenfible  or  latent,  that  is 
contained  in  them.  The  experiments  already  made,  though 
ingenioufly  contrived,  and  ably  e^cuted,  are  not  itdficient  to 
decide  a  queftion  of  ittch  extreme  delicacy ;  nor  does  it  (eem 
probable,  that,  without  having  recourfe  to  the  penduhun,  a  fa- 
tisfa6tory  folution  of  die  diflkulty  will  ever  be  obodned. 

Pby/. 
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Pbyf.  CL  Dr  Monro  read  a  paper,  concerning  the  Commu* 
nication  of  the  Ventricles  of  the  Brain  with  one  another,  in 
Man  and  Quadrupeds.  This  paper  is  publifhed  in  Dr  Monro's 
book,  entitled,  Three  Treatifes,  &c. 

Mr  Keith  alfo  communicated  an  Improvement  of  the  Mer- 
ciurial  Level,  deicribed  in  the  Second  Volume  of  the  Tranfadlions 
of  the  Society. 

This  improvement  coniifts  in  a  contrivance  for  avoiding  the 
trouble  of  pouring  the  mercury  out  and  into  the  level,  every 
time  it  is  ufed.  Befide  the  canal  of  communication  at  the  bot- 
tom, between  the  two  upright  columns  of  mercury,  on  which 
th«  Jlots  fwim,  (fee  VoL  II.  Part  II.  No.  III.),  there  is,  in  the 
n^w  conftrudtion  of  the  inftrument,  another  canal,  parallel  to 
the  fproxer,  cut  in .  the  upp ^  part  of  the  wood,  which  allows 
the  air  to  circulatei  freely,  according  as  the  mercury  below  rifes 
or  falls*  The  whole  is  made  perfe^ly  clofe,  £b  that  no  air  caa 
get  admittance. 

The  inftrument  may  be  carried  about  in  this  manner,  with 
the  mgrcmry  remaiiung.  in  it ;  and  though  by  agitation  that 
fluid,  calcines,  and  is  converted  into  a  grey  powder,  this  only 
happens  when  it  has  free  accefi  ta  vital  air  ;  and  as  all  fiich  ac- 
cef?  is  here  prevented,  the  mercury  will  not  lofe  its  metallic 
luftreii 

Th£  level,  in  this  form  of  it,  as  it  requires  no  previous  ad-» 
juftment,  is.  very  commodious,  and,  when  much  accuracy  is  not 
required,  may  be  ufed  with  advantage. 


1794. 

Aug.  1 8. 

Dr  Monro  on 
the  comiDttmca- 
tioD  of  the  ven- 
tricles of  the 
brtin. 


Mr  Keith  on  in 
improvement  of 
the 


Pbyf.  CL  Dr  Anderson  read  a  p8^r,*endtled,  Obfervations 
00  Wool-bearing  Animals^ 

Pbyf,  CL    Mr  Playfair  communicated  an  Abftrad  of  a 

jQumal  of  the  Weather,  kept  at  his  Houfe  in  Windmill  Street, 

Vol,  IV,  c  for 


,'795- 
Jan.  5. 

Dr  Asderfon 
on  wool-hear* 
ing  animals. 

Feb.  2« 

Air  Playfair  on. 
the  weather  of 
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Feb.  2. 

Dir  ..-.  Lfion  on 
t .     /i.akiXl'  of 


ii;u]  :o. 


Ext  J  »v'>  of  a 
Icrtci  fiom 
W.  Hall,  Efq; 


for  the  year  1794.     This  abflradl,  with  thofe  for  1795  and 
1 796,  make  the  lad  of  the  Phyfica^  papers  in  this  volume. 

At  this  meeting  Dr  Anderson  alfo  read  a  paper  on  the  Ma- 
king of  Indigo  at  Tranquebar,  by  Dr  Anderson  of  Madras. 

An  extract  of  a  letter  from  W.  Hall,  Efq;  of  Whitehall, 
Berwicklhire,  was  read,  giving  an  Account  of  a  Great  Degree 
of  Cold  which  he  had  obferved  on  the  Evening  of  the  2  2d  of 
January,  when  the  Thermometer  ftood  between  5  and  6  degrees 
below  o  of  Fahrenheit's  fcale. 


March  2. 

Dr  Wilfon  on 
the  cflcrts  of 
opium  on  the 
living  animal. 


Pbyf.  CI.  Dr  Alexander  Wilson  read  the  firft  part  of  a  pa- 
per, concerning  the  Effedb  of  Opium  on  the  Living  Animal.  This 
paper  has  been  publiihed  feparate]^  :  An  abftradl  of  it  follows. 

The  difference  in  the  reluks  of  the  experiments  that  have 
been  made  to  afcertain  the  effects  of  opium,  and  the  inconliftency 
of  the  conclufions  deduced  from  them,  led  Dr  Wilson  to  enter 
on  the  experimental  inveftigation  contained  in  this  paper.  The 
firft  point  which  he  endeavours  to  afcertain  is,  whether  opi- 
um, applied  to  the  internal  furface  of  the  heart,  is  capable  of 
fo  affedling  its^nerves,  as  to  adl  on  thof  of  every  part  of  the 
body,  producing  the  general  convuliions  obferved  on  inje<fling 
a  fohition  of  this  drug  into  the  heart  or  blood- veffels.  It  ap- 
pears from  his  experiments,  that  the  only  effedls  of  the  applica- 
tion of  opium  to  the  internal  furface  of  the  heart,  are  thofe  of 
interrupting  its  motion,  and  deftroying  its  irritability ;  and  that 
when  convuliions  iucceed,  they  are  owing  to  the  opium  being 
conveyed  along  the  aorta,  and  immediately  applied  to  the  brain. 
It  has  alio  been  afferted,  that  opium,  applied  to  diftant  parts  of 
the  body,  is  capable  of  affe<5ling  the  motion  of  the  heart,  through 
the  medium  of  the  nervous  fyftem.     Injected  into  the  cavity  of 

the 
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the  abdomen,  for  inftance,  it  almoft  immediately  impairs  the 
adtion  of  the  heart.  It  is  only,  however,  when  applied  to  an 
extenfive  furface  that  it  has  this  effe(5lj  and  if  Dr  Wilson's 
obfervations  be  j  aft,  this  effedl  is  not  produced  through  the  me- 
dium of  the  nervous  fyftem;  but  is  the  confequence  of  the 
opium  deftroying  the  mufcular  power,  and,  confequently,  the 
circulation  in  thofe  veflels  to  which  it  is  applied ;  thus  fud- 
denly  diminifhing  the  fupply  of  blood  to  the  heart,  and  at  the 
fame  time  oppofing  an  additional  obftacle  to  its  perfect  evacua- 
tion. The  experiments,  next  related,  demonftrate  that  opium, 
immediately  applied  to  the  brain  itfelf,  although  it  excites  vio- 
lent and  univerfal  convulfions  in  all  the  mufcles  of  voluntary 
motion,  is  incapable  of  afiecfling  at  all  the  contractions  of  the 
heart.  It  even  appears,  from  thefe  experiments,  that  although 
opium  be  applied  at  the  fame  time  to  the  brain  and  fpinal  mar- 
row of  a  frog,  in  confequence  of  which,  (if  the  folution  employ- 
ed be  ftrong),  the  animal  inftantly  expires,  as  if  thunderftruck, 
the  motion  of  the  heart  is  not  in  the  leaft  afFedled  by  it.  It 
continues  to  beat  with  the  fame  frequency  and  force  after,  as  it 
did  before,  the  application  of  the  opium.  We  arrive,  then,  at 
this  conclufion,  that  opium,  applied  to  a  diftant  part  of  the  body, 
does  not  aJBTedt  the  motion  of  the  heart,  through  the  medium  of 
the  nervous  fyftem ;  nor,  on  the  other  hand,  does  opium,  ap- 
plied to  the  heart,  aflPedl  any  other  part  of  the  body,  through 
the  fame  medium.  But  the  heart  is  not  the  only  mufcle,  which 
opium,  applied  to  a  diftant  part,  feems  incapable  of  affeding 
through  this  medium.  Many  conliderations  render  it  highly 
probable,  that  the  fame  is  true  of  all  the  mufcles  of  involuntary 
motion,  without  exception.  That  it  is  fb  of  the  mufcular  coat 
of  the  alimentary  canal,  which,  next  to  the  heart,  may  be  con- 
iidered  the  chief  of  this  clafs  of  mufcles,  appears  from  the  ex- 
periments next  related.  On  comparing  the  experiments  above 
alluded  to,  with  thofe  in  which  opium  thrown  into  the  ftomach 
'  c  %  and 
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and  inteflines,  the  cayity  of  the  abdomen,  &c.  is  found  to  produce 
convulfions,  it  appears  probable,  that  in  the  latter  cafes,  as  in 
the  former,  the  convulfions  do  not  proceed  from  any  adion  of 
the  opium  on  the  nerves  of  the  part  to  which  we  aj^y  it,  but 
from  its  being  received  into  the  fanguiferous  fyftem,  and  im« 
mediately  applied  to  the  brain.  The  experiments  which  follow, 
in  the  treatife,  confirm  this  conjedure.  On  comparing  toge^ 
ther  all  the  experiments  there  related,  and  thole  alluded  to  in 
the  introdudtion,  it  appears,  that  the  various  eflPeds  of  opium 
on  living  animals  may  be  divided  into  three  dafles.  The  firfl 
comprehending  its  a&ion  on  the  nerves  of  the  part  to  which  it 
is  appUed,  not  differing  eflentialiy  from  that  of  any  other  local 
irritation.  The  fecond  comprehending  its  tffe&.s  on  the  heart 
and  blood-vefTels  ;  that  of  increafing  their  adion,  when  applied 
in  a  finall  quantity ;  and  that  of  impairing^  or  altogether  defboy- 
ing  their  power  of  adion,  when  applied  to  them  more  freely. 
Th^third  comprehending  its  efieds,  when  immediately  applied 
to  the  brain ;  which,  when  the  dofe  is  moderate,  are  impaired 
feniibility,  languor,  fleep;  when  applied  more  fully,  convul- 
fions and  death.  In  all  its  efieds  on  the  living  animal  body, 
opium  has  much,  in  common  with  other  fubftances,  but  at 
the  fame  time  fomething  in  each  peculiar  to  itfelf.  It  may 
appear  an  omiflion,  Dr  Wilson  obferves,  that  he  has  not  ranked 
among  the  efiedts  of  opium,  received  into  the  fyftem,  thofe 
which  it  feems  to  produce  on  the  mufcles  of  voluntary  motion. 
In  fbme  of  the  foregoing  experiments,  the  irritability  of  thefe 
mufcles  was  found  much  impaired  after  death,  although  the 
opium  was  not  applied  diredly  to  the  mufcles  themfelves.  But 
it  appears,  both  from  an  experiment  related  in  the  Treatife^  and 
others  alluded  to,  that  the  impaired  irritability  of  thefe  muP 
cles  is  owing,  not  to  any  dired  action  of  the  opium  on  them, 
but  to  the  violent  convulfions  excited  in  them,  in  confequence 
of  the  opium  being  applied  to  the  brain. 

The 
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The  dodrine  of  the  fympathy  of  the  nerves  has  been  £o 
much  employed  in  accounting  for  the  effects  of  opium,  that  Dr 
Wilson  judged  it  proper  to  make  fome  obfervations  upon  it ; 
in  which  he  endeavours  to  prove,  that  no  fuch  law  of  the  ani- 
mal oeconomy  exiils  ;  and  that  all  the  phenomena,  which  have 
been  referred  to  this  fuppofed  law,  depend  on  certain  changes 
taking  place  in  the  fenforium  commune. 

In  an  appendix,  he  relates  fome  experiments,  made  with  a  view 
to  determine  the  manner  in  which  tobacco  adls  on  living  animals. 
From  theie  experiments  it  appears,  that  the  fymptoms  which 
tobacco  produces,  when  thrown  into  the  heart,  are  the  fame 
with  thofe  excited  by  its  immediate  application  to  the  brain^ 
That  thefe  fymptoms,  when  the  tobacco  is  exhibited  in  the  for- 
mer way,  proceed  from  no  acflion  of  the  tobacco  on  the  nervjss 
of  the  heart,  but  from  its  being  conveyed  along  the  aorta,  and 
immediately  applied  to  the  brain ;  Once  they  do  not  follow  its 
inje<5tion  into  the  heart,  when  the  aorta  is  previoufly  fecured  by 
ligature  ;  although  it  was  found,  that  interrupting  the  circula- 
tion does  not  unfit  the  nervous  fyltem  from  undergoing  the 
change  neceflary  for  the  production  of  fuch  fymptoms*  It  alio 
appears  from  thefe  experiments,  that  tobacco  produces  the  lame 
effe<5ts,  though  more  flowly,  when  thrown  into  the  flomach  and 
inteftines  as  when  thrown  into  the  heart :  That  in  the  former 
cafe,  as  in  the  latter,  they  are  (till  to  be  afcribed  to  the  tobacco 
being  received  into  the  fanguiferous  fyftem,  and  immediately 
applied  to  the  brain  ;  and  that  the  effedls  of  this  drug,  when  it 
adts  merely  on  the  nerves  of  the  part  to  which  it  is  applied,  do 
not  effentially  diflFer  from  thofe  of  any  ftrong  topical  irritation. 
It  may  alfo  be  collected  from  thefe  experiments,  that  the  pre- 
fence  of  tobacco  in  the  fyftem,  like  that  of  opiiun,  only  afieds 
the  irritability  of  the  mufcles  of  voluntary  motion,  when  it  pro- 
duces convulfions  in  them ;  i.  e.  when  it  is  applied  in  confider- 
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I795- 
April  6, 

Mr  FUyfair  on 
the  trtgonome- 
try  of  Uie  Brab- 
mios. 

May  5. 

Mr  Wilfon  on 
motions  of 
.  wicks  in  a  ba- 
ibn  of  oil. 


June  I. 

Dr  Wilfon  on 
tbc  eSeds  of 
opiom  on  the 
iiTing  animal. 

Dr  Anderfon  on 
making  chinam. 


able  quantity  to  the  brain.  It  appears,  therefore,  that  the  modus 
operandi  of  tobacco,  on  the  living  animal  body,  is  in  every  in- 
ftance  analogous  to  that  of  opium. 

« 

Pbyf.  CI.  Mr  Playfair  read  a  paper  on  the  Trigonometry 
of  the  Brahmins.  The  paper  is  inferted  in  this  volume,  Part  II. 
No,  IV.  p.  83. 

Phyf.  CI.  Mr  Playfair  communicated  a  letter  from  Mr 
Profeflbr  Wilson  of  Glafgow,  giving  an  Account  of  certain 
Motions  obferved  in  fmall  lighted  Wicks,  when  made  to  fwim 
on  a  Bafon  of  Oil,  or  any  other  Fluid  which  can  maintain 
Flame.     [See  this  volume,  Part  II.  No.  VI.  p.  163.] 

Thyf.  CI.  Dr  Alexander  Wilson  read  the  remaining  part 
of  his  paper  on  the  EflFeds  of  Opium  on  the  Living  Animal. 

Dr  James  Anderson  alfo  read  an  Account  of  the  Method 
of  making  Chinam  at  Madras,  commimicated  by  Dr  Anderson 
of  Madras, 


Jane  15. 

Mr  Maiiball  on 
the  Argonautic 
expedition. 


Aug.  3. 

MrKehfaon 
different  ther- 

IBOBietCIS* 


Nov.  3. 

Dr  Monro  on 
the  internal  by- 
drocephalus. 


Lit.  CI.  Mr  Dalzel  read  an  EfTay  on  the  Argonautic  Ex- 
pedition, by  the  Reverend  Mr  Ebenezer  Marshall,  Minifter 
at  Cockpen. 

Fhyf.  CI.  Mr  Keith  read  a  Defcription  of  diflFerent  Ther- 
mometers, accompanied  with  figures,  by  which  the  Degree  of 
Heat  may  be  recorded  for  every  hour  and  minute  throughout 
the  yeaf . 

Phyf.  CI.  Dr  Mon  r  o  read  a  paper  on  the  Internal  Hydrocepha- 
lus. This,  with  fome  other  papers,  already  mentioned,  by  the 
fame  Author,  have  been  publifhed  feparately ;  and  as  an  account  of 

the 
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the  difcoveries,  which  Dr  Monro  has  made  in  the  Strudlure  of 
the  Brain,  the  Ear,  &c.  could  not  be  fufficiently  underflood 
without  the  numerous  plates  by  which  they  are  illuflrated,  it 
is  unnecefTary  to  attempt  any  detail  of  their  contents. 

Pbjf*  CI.  A  paper,  by  Dr  Balfour  of  Calcutta,  was  com- 
municated, on  the  Diurnal  Variations  of  the  Barometer. 

Dr  Balfour's  Obfervations,  on  the  Diurnal  Variations  of 
the  Barometer^  were  made  at  Calcutta,  and  communicated  to 
the  Afiatic  Society  in  1 794.  A  copy  of  them,  which  he  fent  to 
a  friend  in  Edinburgh,  was  the  paper  now  read  in  the  Royal 
Society. 

The  fituation  in  which  thefe  obfervations  were  made,  entitles 
them  to  peculiar  attention  j  for  it  is  well  known,  that,  between 
and  near  the  tropics,  the  barometer  is  very  fteady,  and  free  from 
thofe  great  and  fudden  changes  that  take  place  in  higher  lati« 
tudes.  It  is  in  fuch  (ituations,  therefore,  that  the  fmaller  periodic 
cal  variations  of  the  barometer,  if  they  exift  at  all,  are  likely  to 
be  difcovered,  as  being  feparate  from  thofe  accidental  irregulari- 
ties with  which  they  muft  be  complicated  in  our  northern  cli- 
mates. 

Dr  Balfour*s  diligence,  in  obferving  the  barometer,  has  al- 
io been  Angularly  great.  He  impofed  on  himfelf  the  tafk  of 
obferving  the  (late  of  that  inftrument  every  half  he  ir,  for  an 
entire  lunation,  from  the  new  moon  on  the  31ft  of  March,  to 
that  of  the  a 9th  of  April  1794* 

The  refult  was,  the  difcovery  of  a  periodical  variation  in  the 
barometer,  confifting  of  two  ofcillations,  which  it  performs  re- 
gularly every  twenty-four  hours. 

I.  On  every  day,  that  Dr  Balfour  obferved,  with  fcarce 
any  exception,  the  barometer  conftantly  fell  between  ten  at 

night 


1796. 

Jan.  4, 
Dr  Balfour  on 
the  diurnal  va- 
riatiDns  of  the 
barometer. 
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night  and  fix  in  the  morning ;  and  this  it  did  progreiliyely^ 
without  any  intermediate  rifing  but  in  one  inftance« 

2.  6£TW££N  fix  and  ten  in  the  morning  the  barometer  con**- 
ftantly  rofe ;  it  alfo  did  fo  progrefiively,  and  rarely  with  any 
intermediate  falling. 

3.  Between  ten  in  the  morning  and  fix  at  night  the  baro- 
meter fell  progrefiively^  without  a  fingle  exception. 

4.  Lastly^  between  fix  and  ten  at  night  the  barometer  rofe 
progreffively,  without  any  intermediate  falling,  except  in  one  in- 
fiance. 

These  are  Dr  Balfour^s  general  conclufions  ;  and,  accord- 
ingly, on  cafling  an  eye  over  the  table  into  which  he  has  redu- 
ced his  obfervations,  one  is  immediately  flruck  with  the  ap- 
pearance of  two  maxima^  viz.  at  ten  at  night  and  ten  in  the 
morning ;  and,  again,  two  minima^  alfo  diametrically  oppofite 
to  one  another,  at  fix  in  the  morning  and  fix  at  night. 

The  quantity  of  thefe  diurnal  variations  is  not  very  confider- 
able,  but  fuflSicient,  at  the  fame  time,  to  leave  no  doubt  of  their 
reality.  The  difference  between  the  contiguous  maxinmtn  and 
minimum  is  fometimes  t?  of  an  inch,  though  in  general  it  is.  lefs 
than  half  that  quantity. 

It  does  not  appear  that  the  above  variations  have  any  rela- 
tion to  the  heat  and  cold  of  the  atmofphere,  or  to  the  changes 
pf  the  temperature  of.  the  mercury  in  the  barometer,  though, 
with  refpedt  to  this  lafl,  we  are  no^;  furnifhed  with  fufBcient 
information. 

Till  thefe  obfervations  ar?  fu^rther  multiplied  and  extended, 
it  will  be  in  vain  to  attempt  any  explanation  of  the  fads  to 
which  they  relate.  It  feems  not  improbable,  however,  that  they 
are  connected  with  the  reciprocations  of  the  iTca  and  land  winds, 
during  the  day  and  night,  or  with  the  heating  and  cooling  of 
the  fuperincumbent  atmofphere.    It  would  be  of  great  ufe  to 

have 
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Ixave  the  .obferv^tions  repeated  at  different  ieaibns  of  the  yeah 

An^obfcrver  equally  afBduous  with  Dr  Baxfour  will  l>ot  be 

^afily  found ;  but  it  wiU  perhaps  be.  fufficient  to  obferve  the 

bardmeter  evety  three  hours,  and  particularly  at  the  ftationary 
Rpiats.,  •  ,.     -. 

It  is  proper  to  remark  here,  that  foxne  obfervations  of  a  fimi* 
lar  fort  have  been  made  in  Europe;  where,  though  the  fituation 
is  far  lefs  favourable,  than  in  India,  for  difcovering  the  true 
law  of  fuch  minute  variations,  refults  have  been  obtained  tole* 
rably  confident  with  one  another,  yet  differing  confiderably 
from  thofe  diat  are  flated  above. 

A  s^BiEs  of  fuch  obfervations  was  inftituted  by  M-  Planer 
of  Erfort  in  Germany,  and  is  defcribed  in  the  Epbemerides  of 
the  Meteorological  Society  at  Manheim  for  1783.  Before  thefe 
QJl^fervatipns,:  \t,  ha4  been  r^m^^ked^  that  when  the  barometer  is 
fifing,  it  ft^ad^  Ip^er  at  noon  than  at  any  other  time  of  the 
d^y,  and  hig^^  .a,t ;  the  fame  hour  when  it  is  defcending.  M. 
i^A^fia's  obf^vatipn^  ^em  to  e;(^end  and  modify  this  conclu« 
fion ;  for  they  make  it  appear,  that  between  ten  and  two,  both  of 
the  day  and  night,  that  is,  for  two  hours  before,  and  two  hours 
aj[ter  |:he.fb,i^  jL^  on  the  mecidia^  jthe  elevations  and  depreflions 
of  the  mercury  are  lefs  than  at  any  otho*  time  of  the  day  j  and 
that  between  fix  and  ten  in  the  morning,  and,  again,  between 
fix  and  ten  at  night,  thefe  eleyaidons  and  deprefEons  are  th^ 
gr^eateft*  The  fame  rule  feems  to  be  confirmed  by  the  obferva^ 
tions  of  M.  CoTTE  in  France,  of  which  he  has  given  an  account 
in  the  Journal  de  Pbyjiquc  for  1792  and  1794* 

.TtiESE  laft  conclufions  feem  to  indicate  ibiQe  jperiodical  re- 
tardation of  the  moveinent  of  the  mefcury  in  the  barometer, 
whether  afcending  or  defcending;  but  it  is  difficult  to  form  any 
notion  of  the  force  by  which  fuch  an  effe<5l  can  be  produced^ 
Perhaps  the  only  general  inference  that  is  yet  deducible,  fronv 
comparing  all  the  circumftances,  is,  that  certain  diurnal  va* 
VoL»  IV.  d  nations 
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nations  of  the  barometer  do  aflually  exift ;  that  more  infor- 
mation on  the  fubjeifl  is  neceflary  before  any  explanation  of 
them  can  be  attempted ;  and  that  it  is  in  the  countries  lying 
near  to  the  equator  that  we  are  to  look  for  theie  periodical 
variations  leaft  interrupted  and  obfcured  by  accidental  irregular 
rities. 


1796. 

Feb.  I. 

Mr  Piayfur  on 
the  weather  of 

«795- 

Feb.  15. 

Biographinl 
■ccount  of  Lord 
▲bercrombjr. 


March  7. 

Mr  Wallace  on 
geometrical  po- 
ndns* 


March  21. 

Btogcaphictl 
account  of  Dr 
Robcrtfon. 

April  4, 
Biographical 
account  of  Or 
Koebuck. 


May  2. 

Eztia^  of  a 
lettor  from 
W.  HaU.  Efq; 


'  Pbyf.  CL    Mr  Pla^faik  read  an  Account  of  the  Weather 

for  1 795,  extracted  from  his  Journal  kept  for  the  Society. 

« 

Lit.  CI.  Mr  Mackenzie  read  his  Biographical  Account  of 
Lord  Ab  ERG  ROM  BY.      [Scc  Hiftory  of  the  Society,  Appendix, 

p.(i)]. 

Piyf*  CI.  A  paper  was  communicated,  containing  Certain 
Geometrical  Porifms,  with  their  Application  to  the  Solution  of 
Problems,  by  Mr  William  Wallace,  Alliftant-teacher  of  the 
Mathematics  in  the  Academy  of  Perth.  {See  this  volume,  Part  II. 
No.  V.  p.  107.] 

Lit.  €1.  Mr  Stewart  read  the  ^firft'part  'Of  his  Biographical 
Account  of  the  late  Dr  Robertson^ 

t^hyf.  CI.  A  Biographical  Account  of  the  late  Dr  Roebock 
was  read,  communicated  by  Mr  Profeflbr  Jardine  of  the  Uni- 
verfity  of  Glafgow.     [See  Hift.  Appen.  No.  IV.  p.  (65)]. 

Fhyf.  CI.  An  Extraft  of  aL^tter  from  Mr  Hall  to  Sir  James 
Hall,  Bart,  was  read,  giving  an  Account  of  an  Extraordinary 
Halo,  of  the  Moon,  obferved  on  the  1 8th  ♦of  February  laft»  {Sefe 
this  Volume,  Part  II.  No.  VII.  p.  173.] 
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Pbyf.  CI.  Mr  Stewart  read  a  paper  by  Dr  Hutton,  viz.  An         1796. 
Examination  of  a  New  Phenomenon  which  occurs  in  the  fulphu-     ©r  ftJttoi^OT 
rating  of  Metals,  with  an  Attempt  to  explain  that  Phenomenon.     ^.^^/^^ 

An  account  that  was  given,  fome  time  ago,  in  the  Literary 
Journals,  of  certain  experiments  made  in  Holland  on  the  ful* 
phurating  of  metals,  gave  rife  to  this  communication.  Accord- 
ing to  that  account,  when  metallic  filings  are  mixed  with  ful- 
phur,  and  expofed  in  a  clofe  veffel  to  a  certain  degree  of  heat, 
the  mafs  kindles,  and  bums  not  only  without  vital  air,  but  ki 
any  air  whatfoever,  or  even  in  a  vacuum.  In  the  experiment, 
as  thus  reprefented,  Dr  Hutton  readily  faw  a  ftrong  argument 
againft  the  theory  which  explains  the  phenomena  of  fire  by  the 
extrication  of  the  calorique  of  vital  air ;  and  in  this  light  he  con-  *- ' 

fidered  it  fn  the  end  of  the  Diflertation  on  the  Philofophy  of  Light, 
&c.  of  which  an  abftradt  has  been  already  given.  Dr  Hope  ha- 
ving however  fuggefled  to  him,  that,  in  making  the  experiment,  he 
had  feen  reafbn  to  doubt  the  reality  of  the  inflammation,  they 
agreed  to  repeat  the  experiments  together*  Dr  Hutton  was  then 
convinced  that  this  fadt  had  been  mifi-eprefented,  or  rather  miC- 
underftood  ;  and  therefore  thought  it  neceffary,  in  this  paper, 
to  correA  the  error  into  which  he  had  been  led  by  that  mifre*- 
prefentation,  defcribing  the  real  appearances,  and  endeavouring 
to  explain  them  on  known  principles.  **  In  doing  this,"  fays  he, 
"  I  fliall  deftroy  the  argmnent  which  the  experiment  feemed  to 
^afford  againft  the  dodlrine  of  cahrique^  but  I  ihall  have  no  rea.- 
ibn  to  change  the  conclufion  that  I  formed  aga'mft  that  doc- 
trine, foimded  on  fadts  that  are  u^iverfally  acknowledged." 

The  fadl,  as  thefe  gentleman  obferved  it,  is  this  :  The  metal 
and  fulphur  being  mixed  in  due  proportions,  and  expofed  to  heat 
in  a  clofe  glafs  ve0el,  the  fulphur  firft  melts,  then  undergoes  a 
'kind  of  ebullition,  emitting  vapours  which  condenfe  in  the  ^^>- 
per  part  of  the  veflelyand  are  a  fublimation  of  the  fulphur.     Iiai 
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this  ftate,  and  while  the  heat  communicated  was  ftill  under  that 
of  incandefcence^  there  appeared  in  the  bottom,  or  hotteft  part  of 
the  mafs,  an  incandefcent  fpot,  which  increafed  in  'fize.  The 
glafs  veflel  was  now  removed  from  the  fire,  and  carried  into  a 
dark  room,  that  the  light  emitted  from  it  might  be  the  more 
accurately  obferved.  There  the  incandefcence  was  plainly  per- 
ceived, fpreading  from  the  place  where  it  firft  began,  and  gaii^ 
ing  ground  continually,  till  the  whole  became  very  luminous. 
The  heat,  when  thus  diffufed  through  the  mafs,  begins. inftantly 
to  diminifh,  and  the  body  quickly  cools^  as  a  fimilar  mafs-  of  any 
other  fubftance  would  do.  Thefe  are  the  appearances  obferved 
in  the  experiment ;  and  are  what  Dr  Hutton  proceeds  to  ex- 
plain. .       . 

It  is  evident  that  the  incandefcence,  which  has  juft  been  de- 
fcribed,  is  an  operation  proceeding  from  the  mafs  itfelf,  and  npt 
from  the  intenfity  of  the  heat  communicated  to  it,  for  that  heat 
is  not  feniibly  incandefcent ;  whereas  the  heat  which  the  mafs 
{icquires,  after  the  vefTel  is  removed,  from  the  fire,  is  confider- 
ably  luminous.  We  have  here,  therefore,  a  fpeciea  of  kindling 
like  that  of  burning  bodies  j  but,  at  the  fanle  time,  diftindlly 
difierent  from  it.  In  burning,  a  phlqgiftic  fubftance  is  deconcb- 
pofed,  by  means  of  the  oxygenating  principle ;  and  the  matter  of 
light,  which  was  contained  in  that  fubftan^c^,  being  &t  at  liberty, 
is  emitted  in  the  form  of  light,  and  heats  thole  bodies  by  which 
it  happens  to  be  extinguifhed  or  abfbrbed*  But,  io  this  experi- 
ment, though  the  mafs  is  a  phlogiflic  fubftance^  there  is  no  de- 
compofition  of  the  phlogifton,  no  appearatice  of  infiammatiosn  j 
fo  that  its  incandefcence  proceeds  from  another  cauie  than  that 
which  operates  in  burning.  On  attending  to  the  circutpitances, 
however,  we  ihall  perhaps  difcover  that  the  phenomena  of  this 
experiment  are  not  anomalous,  but  follow  a  rule^  exemplified  in 
many  inftances,  though  not  pvtciklj  w)^  xht  fatn«  app^ar^ 

ances* 
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This  rule  feems  to  be  no  other  than  that  which  regulates  the 
extrication  of  latent  heat,  when  bodies  pafs  from  a  fluid  to  a 
iblid  ftate,  though  this  cafe  is  fomewhat  more  complicated  than 
ufual,  and  attended  with  circumftances  that  are  yet  but  imper- 
fedlly  underftood.  It  muft  therefore  be  confidered,  whether 
the  fources  of  latent^heat  in  the  bodies,  here  combined,  be  fuch 
as  we  can  reafonably  fuppofe  adequate  to  the  eflFe<ft  produced. 

First,  then,  we  have  the  latent  heat  of  the  fulphur,  when  it 
is  fimply  in  its  melted  ftate  ;  it  has  then  an  aqueous  or  perfeft 
fluidity,  to  which  the  quantity  of  its  latent  heat  neceflarily  cor- 
refponds.  But  this  is  not  precifely  the  ftate  in  which  the  ful- 
phur combines  with  the  metal ;  for  before  that  happens,  and 
while  the  fenfible  heat  increafes,  the  fulphur  becomes  vifcid, 
and  lofes  its  perfedl  fluidity.  We  have  nothing  with  which  we 
can  compare  this  phenomenon,  or  by  which  we  can  eftimate 
the  latent  h^eat  now  contained  in  the  fulphur.  There  is  how- 
ever reafon  to  think,  that  this  heat  is  of  the  Ipecies  which  Dr 
HuTTON,  in  his  Diflertations  on  fubjeds  in  Natural  Philofophy, 
diftinguifties  by  the  name  of  the  latent  beat  ofduBility.  The  reafon 
for  this  fwppofioon  i^  that  when  the  fulphur,  in  its  vifcid  ftate, 
is  plunged  into  cold  water,  it  does  not  concrete .  into  its  ufual, 
hard,  friable,  and  cryftallized  ftrudlure,  but  is  changed  into  a 
tranfparent  dudlile  mafs.  This  ftate  it  feems  to  owe  to  the  la- 
tent heat  contained  in  it;  for  after  fome  hours  expofure  to  cold, 
it  gradually  lofes  its  dudlility,  and  undergoes  another  change 
of  ftrudlurc,  fo  as  to  refume  its  ordinary  appearance,  as  if  ic 
had  been  concreted  and  cryftallized  from  the  ftate  of  Ample 
fluidity. 

But  the  fulphur  alfo  emits  another  fpecies  of  heat,  on  its  com- 
bination with  the  metallic  fubftance.  This  is  what  may  be 
called  the  conftitutibnal  heat  of  a  body,  or  that  by  which  its 
volume  is  preferved  in  oppofitioQ  to  any  force  endeavouring  to 

diminiih 
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dimiiiifh  it.  The  voKime  of  the  fulphur  is  obvioufly  much 
diminiflied  on  its  combination  with  the  metal ;  tmd  therefore  a 
quantity  of  its  conjiitutional  beat  muft  be  expelled,  corrcfpond- 
ing  to  the  condenfation  or  diminution  of  bulk  which  it  has  un- 
dergone. This  quantity  may  be  very  great ;  but  it  is  what  at.  ., 
prefent  our  fcience  has  not  the  proper  means  of  eftimating. 

Such  are  the  fources  of  heat  contained  in  the  fulphur.  The 
metal  alfo,  by  lofing  its  dudlility,  may  emit  a  certain  quantity 
of  latent  heat,  and  may  thus  contribute  to  increafe  the  fenfible 
heat  of  the  compound  mafs.  The  quantity  of  this  effeft,  like 
die  former,  it  is  difficult  to  eftimate. 

These,  then,  are  the  different  fpecies  of  latent  heat,  which 
may  be  fuppofed  to  emerge,  and  become  fenfible,  on  the  com-  . 
bination  of  the  fulphur  and  the  metal  in  the  preceding  experi- 
ment, and  on  the  initantaneous  concretion  of  the  compound  . 
mafs.  The  confequence  of  this  mu(K»be,  that  the  mafs  already 
heated,  from  without,  nearly  to  a  red  heat,  having  this  addi- 
tional heat  communicated,  muft  become  incandefcent,  and  emit 
light.  This  muft  happen,  even  if  the  latent  heat  emerging 
fhould  be  but  in  a  very  fniall  quantity ;  and  thus  the  leading 
faft  of  the  incandefccnce  feems  to  be  fufficiently  accotmted  for. 

It  may  alfo  be  ufeful  to  remark,  that  there  are  other  cafes  in 
which  incandcfcence  feems  to  be  produced,  on  the  principle 
here  ailigned,  though  not  perhaps  in  a  degree  equally  remark* 
able. 

-  In  the  &flaying  of  filver  on  the  teft,  when  the  lead  is  fuffi- 
ciently feparated,  fo  as  to  leave  the  iilver  ftill  fluid,  but  in  a 
degree  of  heat  inferior  to  what  is  required  to  melt  it,  or  to 
preferve  its  fluidity,  the  button  of  filver  inftantly  concretes, 
and  appears  at  the  fame  time  much  more  luminous.  Here 
there  is  evidently  no  cauie  that  operates,  but  the  latent  heat  of 
fluidity,  emitted,  as  on  all  occaflons,  when  concretion  takee 
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place;  and  had  the  filver  been  here,  in  the  lowed  degree  of  in- 
candefcence,  or  the  higheft  degree  of  obfcure  heat,  the  pheno- 
menon would  have  been  as  remarkable  as  in  the  fulphurating 

> 

of  metals. 

On  the  fame  principle  it  ieems  to  be,  that,  in  a  very  common, 
but  very  inftrudtive  experiment,  a  bar  of  cold  iron  is  made  in- 
candefcent,  by  hammering  it  with  a  certain  decree  of  rapidity 
and  force,  fo  that  the  condenfation  may  be  fufficiently  quick  to 
expel  the  heat  all  at  the  fame  tiifie,  or  nearly  fo.  In  this  cafe, 
it  is  the  latent  heat  of  du(^ility  that  is  made  to  appear,  as  in  the 
congelation  of  water  it  is  the  latent  heat  of  fluidity. 

Iron  alfo  furniflies  another  example  of  the  fame  kind,  where 
the  incandefcence  is  very  confptcuous,  but  where  the  procefs  is 
not  {6  iimple  as  in  the  former  inflances,  becaufe  a  part  of  the 
light  is  probably  produced  from  another  caufe.  This  example 
is  found  in  the  converflon  of  pig  iron  into  malleable  iron  by 
Mr  Corte's  procefs,  viz.  by  keeping  the  iron  melted  in  a  re- 
verbatory  furnace,  and  expoied,  by  being  agitated,  to  the  influ- 
ence of  the  atmofphere.  When  the  cafl:  iron  <comes  in  this  man- 
ner to  its  malleable  ftate,  it  quicldy  difpiays  the  brighteft  incan- 
defcence poflible,  coagulating,  at  the  fame  time,  from  its  melted 
ftate.  Now,  there  can  be  no  doubt  that  this  extreme  incandei^ 
cence  arifes  from  the  commutation  of  latent  into  fenflble  heat, 
and  the  commutation  of  that  heat  again  into  Ught,  in  which 
ftate  it  is  emitted  by  the  incandefcent  body.  In  this  cafe,  how-* 
ever,  it  is  probable,  that  there  is  alfo  light  emitted  immediately 
on  the  principle  of  burning,  and  that  the  iron  is  in  part  fcori- 
fied,  by  being  oxygenated  and  lofing  its  phlogifton.  But  this 
alfo  is  in  a  great  meafure  owing  to  the  extreme  heat  produced 
by  the  congelation  of  the  iron;  for  the  heat  of  melted  iron  is 
not  alone  fufficient  for  that  efiedl. 

The  theory  above  laid  down  will  enable  us  to  explain  all 
the  diflerent  fteps  in  the  complicated  procefs  of  the  fulphurating 

of 
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of  metals.  When  the  mixture  of  the  metal  and  fulp^r  is  ex- 
pofed  to  heat,  and  the  fulphur  melted,  it  is  not  unmediately 
combined  with  the  metal ;  for  it  requires  a  greater  degree  of  heat, 
and  one  which  is  perh^s  nearly  that  of  incipient  iacasideJ^ 
cence,  to  produce  the  compoxuid  fubftance  of  the  fulphui^ated 
metal.  The  moment,  however,  that  this  combination  is  form- 
ed, that  part  of  the  mafs,  in  which  it  began,  loies  its  fluidity, 
and  is  made  to  concrete,  and  at  the  iame  time  becomes.  {&6ng- 
ly  incandefcent.  In  this  ilate;  if  dbe  glafs  ytOkl  ,bc  removed 
from  the  fire,  the  firocefs  of  the  combination:  of  the  ixdphtar 
with  the  metal  will  be  carried  on,  as  has  been  de&ribed  abcree- 
For  the  firft  incande/cent  part  is  that  which  had  been  moA  im- 
mediately expofed  to  the  heat  of  the  burning  coals,  and  iiadf  by 
that  means,  acquired  the  temperature  necefTary  for  die  comfai-* 
nation  of  the  two  fubftances  ;  but  at  this  time  the  part  imm&-^ 
diately  contiguous  to  the  concreted  portion  ef  the  mz&r  is  in 
the  next  degree  of  heat ;  confequently,  upon  the  emerging  of 
the  latent  heat  of  the  firft  portion,  this  iecond  portion,  having 
its  heat  increafed,  is  made  .to  combine,  and,  by  its  inftant  con- 
fblidation,  produces  incandefcence.  This  incandefoence  of  the 
jlecond  portion  prpduQes  a  like  e£fe<^  upon  the  ditrd  ;  and  thus 
the  heat^  combinatioji,  concretion,  and  incandefcence,  fpnsad 
quickly  through  the  whk>le  ;mafsi  without  aay  fiirthei^  afliftuice* 

irom  exteraal  fire..  <  .^ 

Im  all  this  there  is  €p  great  a  /efemblance^tp  the  phenoniena 

of  burning,  that  fome  attention  is  neceifary  to  enable  an  obi]e;r- 

ver  to  diftinguifh  the  one  procefs  from  the  other. 

When  a  mais  of  charcoal,^  properly  prepared  for  combaflion, 

is  kindled  in  one  part  by  the  heat  of  incandefcence,  the  oxyge* 

i>ation  begins,  attended  with  the ,  dbcompofition  of  phlogifton^ 

and  the  emiffion  of  the  fixed  hght.     T^  neighbouring  .part$ 

][)eing  then  heated,  by  tlie  light  emitted  froin  the  firft  kindled 

part,  ^e  alio  Jkindled  themfelves,  «nd  ierve  ^toaugqient  bodi 

the 
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the  inteniity  of  the  heat  and  the  extent  of  the  burning.  In  this 
manner  the  parts  of  the  ma&  are  kindled  in  fucceflion,  until  the 
whole  is  incandefcent ;  it  is  at  the  fame  time  gradually  confu- 
medy  the  vital  air  uniting  with  the  carbonic  principle,  and  this 
laft  being  deferted  by  the  fixed  light  of  the  phlogifton. 

In  the  ^phurated  mais,  though  there  be  the  fiune  appear* 
ance  -of  ignition  propagated  fuccefliTely  from  a  central  point 
to  the  adjacent  parts,  yet  it  is  not  real  ignition,  but  fimple  in- 
candefcence,  produced  from  the  extrication  of  latent  heat,  in  the 
maqner  already  explained.  It  is  diftinguiihed  from  ignitioa  by 
this  circumfl^ce :  that,  as  fboe  as  the  incandefcence  has  ipread 
over  the  whole  mafs,  there  is  an  end  of  the  generation  of  heat, 
and  the  fulphurated  metal  cools  from  its  incandefcent  ilate,  like 
any  other  incombuftible  body  heated  to  the  fame  degree.  In 
the  whole  procefs  there  is  no  oxygenation.;  no  production  of 
fixed  or  carbonic  air ;  no  apparent  wafte  i  nor  any  thing  emit- 
ted from  the  inafs,  except  the  light  of  incandefcence. 

Thus,  Dr  Hutton  concludes,  that,  in  the  procefs  of  die  €vlU 
phurating  of  metals,  we  perceive  the  aiftion  of  the  fame  laws  as 
in  the  converfion  of  water  into  ice,  and  muft  explain  both  on 
the  great  principle,  by  the  difcovery  of  which  his  friend  Dr 
Black  rendered  fo  important  a  fervice,  not  to  chemiftry  alone, 
but  to  many  other  branches  of  natural  philofophy. 

He  is  aware,  however,  that  an  explanation  of  it  will  alfo  be 
attempted  by  fome  chemifls,  on  the  principle  of  the  change  of 
the  capacity  for  heat ;  an  explanation  which  he  <:oniiders  as  ^x^ 
tremely  fallacious  and  unphildfbphical  When  he  appliea  thefe 
qpithets  U)  the  do(5lrine  of  the  capacities  for  heat,  he  does  not 
mean  to  objedl  to  the  phrafe,  capacity  for  beaty  or  to  the  ap- 
plication of  that  phrafe  to  exprefs  a  mere  matter  of  fadl,  viz. 
die  difierence  of  the  fpecific  heat  of  bodies,  or  the  unequal 
quantities  of  heat  contained  in  different  fubflances,  when  their 
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mailes  and  temperatures  are  equal.  But  what  Dr  Hutton  calls 
iailacious  and  unphiloibphical  is,  the  affighing  the  change  in 
the  capacity  of  a  body  for  heat,  as  the  caufe  of  the  abforp* 
tion  or  emiifioh  of  heat,  at  the  moment  when  that  change 
takes  place.  This  fuppoiition  is  grounded,  as  he  contends,  on 
a  falfe  view  of  the  fadb  concerning  the  tranfition  of  water  from 
a  hard  to  a  fluid  ftate,  or  the  contrary.  The  chemifts,  for 
example,  who  maintain  this  doctrine,  hold,  that  when  water  is 
cooled  down  to  a  certain  temperature,  it  neceflarily  freezes  and 
becomes  ice,  a  fubflance  that  has  a  much  lefs  capacity  for  heat 
than  water  has  ^  on  which  accokint  a  certain  quantity  of  the 
heat  contained  in  the  water  is  expelled,  and  enters  into  the  fur^ 
rounding  bodies.  Now  in  all  this  it  is  fuppofed,  that  water,  at 
a  certain  temperature,  is  necefTarily  changed  into  ice,  which  is 
by  no  means  true ;  becaufe  it  i^  Well-known,  that  water  may 
be  cooled  feveral  degrees  below  what  is  called  the  point  of  con- 
gelation without  lofing  its  fluidity.  Dr  HoTton  tells  us,  that  he  j 
has  found  means  to  cool  it  no  leis  than  30^  below  that  tempe- 
rature, without  its  being  changed  into  ice.  Though-  it  be  true, 
therefore,  that  water  muft  be  cooled  to  a  certain  temperature 
before  it  can  freeze,  it  is  not  true,  converfely,  that  it  does  freeze 
whenever  it  is  cooled  to  that  temperature.  It  follows,  as  a  ne- 
ceflary  confequence,  that  fomething  elfe  befide  a  change  of  tem- 
perature is  effential  to  congelation,  and  is  the  cauft  of  that  won- 
derful change  which  water  undergoes  in  pafling  from  a  fluid  to 
a  folid  Hate.  The  reparation  of  the  Utent  heat  feems  a  caufe* 
more  adequate  to  the  effect,  and  ferves  tO  explain  the  cooling  of 
the  water  below  the  point  of  congelation,  without  the  lofs  of  its 
fluidity,  becaufe  this  only  happens  when  the  efcape  of  the  la- 
tent heat  is  prevented. 

That  the  heat,  abforbed  by  the  water,  is  the  true  caufe  of 
its  fluidity,  appears  from  the  facility  with  which  this  hypothelis 
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explains  all  the  other  phenomena  of  congelation.  Thci*e  is,  a» 
has  juft  been  faid,  a  certain  fixed  temperarture,  at  which  water 
and  ice  are  convertible  into  one  another.  At  this  temperature, 
however,  a  mixed  body  of  ice  iand  water  may  remain  for  ever 
without  iny  of  the  water  being  congealed,  or  any  of  the  ice 
melted  ;  but  let  there  be  added  to  this  compound  mafs  a  quan- 
tity of  heat,  by  communication  from  a  warm  body,  and  there 
is  a  certain  quantity  of  the  ice  melted,  while  the  mafs  remains  in 
its  former  temperature.  Now,  if  we  meafure  the  quantity  of 
the  heat,  communicated  to  this  coknpound  mafs,  without  chan- 
ging its  temperature,  and  alfo  the  quantity  of  ice  melted,  that  is, 
the  quantity  of  fluidity  produced,  it  will  be  found  that  they  are 
in  all  cafes  proportional  to  one  another,  and  have  therefore 
the  relation  of  caufe  and  eflecEl.  This  certainly  amounts  to  no 
lefs  than  a  full  demonftration,  that  the  heat  abforbed,  or  ren- 
dered infenfible  to  the  thermometer,  is  the  caufe  of  fluidity. 
To  fay,  that  the  change  of  the  capacity  for  heat  is  the  cauie  of 
the  abforption  of  the  heat,  is^  in  fadl,  to  affirm,  that  the  fluidity 
of  the  water  is  the  caufe  of  that  abforption,  and,  of  coniequence, 
leaves  the  fluidity  as  a  phenomenon  without  a  caufe  :  for  it  has 
been  fhown  that  mere  change  of  temperature  is  not  the  caufe 
of  it. 

Dr  Hutton  has  been  remarkably  happy  in  his  explanation 
of  the  manner  in  which  heat  produces  fluidity.  Heat,  fays  he, 
has  two  diftindl  eflFedls  on  body  :  The  one  of  thefe  confifls  in 
its  power  of  diftending  the  fubflance  of  the  body,  or  increafing 
its  volume,  and  this  is  the  eflFedl  that  is  meafured  diredlly  by 
the  thermometer :  The  other  eflfefl  of  heat  is  to  move  the  par- 
ticles of  hard  bodies  on  their  axes^  and  by  this  rotatory  mo^ 
tion  to  feparate  their  poles  of  attradtion,  which  were  united 
in  their  (late  of  hardnefs  and  folidity.  The  particles  of  the 
body,  in  confequence  of  this  rotatory  motion,  are  in  a  ftatc 
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of  equilibrium ;  they  have  no  difpofition  to  cohere  together, 
and  are  ready  to  obey  the  imprefBon  of  the  fmalleft  force. 

Such  are  the  ideas  which  Dr  Hutton  had  formed  On  the 
fulphuration  of  metals,  and  the  theory  by  which  it  muft  be  ex- 
plained; and  they  are  rendered  more  interefting,  by  being  the 
lafl  communication  made  by  that  ingenious  and  profound  phi- 
Jofopher. 


1796. 

Juoe  10. 

Biogmphicil 
BCCODDt  of  W. 

Txtlcr,  £f(|; 


July  4. 

Dr  Walker's 
iUtiilical  ac- 
tfoout  of  Col- 
lington. 

Nov.  7. 

Mr  Ivory  on 
die  rectification 
of  thecilipiis. 


Lit.  CI.  Mr  Mackenzie  read  a  Biographical  Account  of 
the  late  William  Tytler,  Efq;  of  Woodhoufelee.  [Hiftory^ 
No.  II.  p.  (17)]. 

Pbyf.  CI.  Some  PaiTages  from  Dr  Walker's  StatifUcal  Ac- 
count of  the  parifh  of  Collington  were  read, 

Pbyf.  a.  Mr  Playfair  communicated  an  Extract  of  a  Let- 
ter from  James  Ivory,  A.  M.  containing  a  New  Series  for  the 
Redlification  of  the  ElHpiis.  [See  Part  II.  of  this  volume^ 
No.  VIII.  p.  177.] 


Dr  Mackiy') 
determinationof 
the  longitude  of 
the  Obffrvatorjr 
at  Aberdeen. 


At  this  Meeting  Dr  Mack  ay*s  Determination  of  the  Longi-^ 
tude  of  the  Obfervatory  at  Aberdeen  was  alfo  communicated. 
[Part  II.  of  tJiis  volume.  No.  V.  p.  140.] 

The  eftablifliment  of  a  New  Obfervatory,  where  there  are  fo 
few  as  in  Scotland,  is  an  event  of  too  much  importance^  in  the 
literary  hiftory  of  the  country,^  to  be  pafied  over  without  notice. 
The  eftafalifhment  of  that  at  Aberdeen  ought  the  more  to^be  re- 
corded, that  it  does  great  honour  to  the  public  fpirit  and  fcien- 
tific  ze^  of  the  Principal  and  ProfefTors  of  the  Mariihall  Col- 
lege, and  of  the  other  gentlemen  by  whofe  voluntary  fub- 
fcription  it  was  brought  about.  From  the  funds  which  their 
fubfcription  afforded,  an  Obfervatory  was  buUt  in  1781,  on 
a.  part  of  the  Cattle  Hill,  which  was  given  in  a  prefent  to  the 
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College  by  the  Magiftrates  and  Town-Council  of  Aberdeen. 
The  building  confifted  of  three  rooms,  two  of  which,  forming 
the  wings,  were  circular,  about  1 2  feet  in  diameter,  with  co- 
nical roofs.  The  eaftermoft  of  thefe  was  for  the  quadrant,  and 
had  its  roof  moveable,  and  furnifhed  with  flits ;  the  weilem 
was  the  tranfit  room ;  its  roof  had  flits,  but  was  not  moveable ; 
the  room  in  the  middle  ferved  for  the  accommodation  of  the 
aftronomen 

The  inftruments,  with  which  the  Oblervatory  was  furniih- 
nifhed,  were  a  tranfit  inftrument  by  Ramsden  ;  a  moveable 
aflronomical  quadrant,  of  2  foot  radius,  by  Maculloch  ;  an 
equatorial  inftrument  by  Sisson  and  Ramsden  j  an  achroma- 
tic telefcope  and  a  divided  objcdl  glafs  micrometer  by;DoL- 
LOND  ;  an  aftronomical  clock,  with  a  gridiron  pendulum,  by 
Mariotte.  To  thefe  were  added  an  afliftant  clock  by  Gad  by, 
Aberdeen  ;  an  alarm  clock ;  i  barometer  and  thermometer,  the 
two  laft  by  Miller,  Edinburgh. 

The  tranfit  inftnmient,  and  the  equatorial,  were  prefents 
from  the  late  Earl  of  Bute,  at  that  time  Chancellor  of  the 
Univerfity.  They  are  both  inftruments  of  great  value ;  the 
tranfit,  in  particular,  is  faid  to  be  of  Angular  excellence,  and' 
altogether  worthy  of  the  great  artift  by  whom  it  was  conflruA- 
ed* 

The  Obfervatory,  however,  fuch  as  it  iis  here  defcribed,  has 
been  but  of  fliort  continuance.  About  three  years  ago  bar- 
racks  were  built  on  the  Caftle  Hill,  immediately  to  the  north 
of  the  Obfervatory ;  and  as  it  appeared  to  be  of  confequence, 
that  the  ground  occupied  by  the  latter  fhould  belong  to  the  bar- 
racks,  it  was  piirchafed  by  Government,  and  the  Obfervatory 
demolifhed.  It  is  to  be  rebuilt,  however,  on  an  improved  plan,^ 
and  in  a  fituation  where  it  will  be  lefs  inconmioded  by  the  vi- 
cinity of  the  town  than  formerly,  and  where,  it  is  hoped,  the 
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feries  of  obferYationff  may  be  continued,  which  Dr  Mack  ay 
has  begun  with  fo  much  diligence  ahd  accuracy. 

According  to  Dr  Mack  ay,  the  latitude,  from  a  mean  of 
64  obfervations  of  the  fun's  meridian  altitude,  is  57^.  9'.  1^,  or 
becaufe  the  fun's  femidiameter,  taken  from  the  Nautical  ^Ima^ 
nac^  is  about  i-^^  too  great,  it  is  more  exactly  57**.  8'.  59i^  and 
this  agrees  to  •-  of  a  fecond  with  the  mean  of  8  obfervations  .of 
the  meridian  altitudes  of  fixed  ftars. 

The  longitude,  determined  alfo  by  a  mean  of  feveral  obfer- 
vations, b  o^.  8'.  32^  of  time,  or  2*^.  8'  weft  of  Greenwich, 

Hence  it  appears,  that  the  beft  maps  and  charts  require  fome 
correiflion  in  the  pofition  they  afBgn  to  Aberdeen,  and  probs^ 
bly  to  a  great  part  of  the  eaft  coaft  of  Scotland.  Ainsley's 
map  places  Aberdeen  in  latitude  57''.  5*.  9'^,  which  is  3'.  50^  too 
far  fouth  :  It  is  however  very  exa<5l  in  the  longitude,  which  it 
makes  i^.  6'  eaft  of  Edinburgh;  £b  that,  reckoning  the  longi- 
tude of  Edinburgh  3*".  14'.  45^  weft  of  Greenwich,  as  it  is  near- 
ly, there  remains  2^  8'.  45^^  W.  for  the  longitude  of  Aberdeen. 

M.  de  la  Rochette,  in  a  chart  of  the  north  fea,  conftrud- 
ed  with  great  ikill  and  accuracy,  lays  down  Aberdeen  in  lati- 
tude 57*'.  5',  2md  in  longitude  2®.  21'.  31^  weft  from  Green- 
wich ;  fo  that  there  is  an  error  of  nearly  4'  in  the  latitude,  and 
13'  in  the  longitude.  It  is  likely  that  the  latter  afiedls  the  poii- 
tion  of  the  coaft  for  a  confiderable  extent. 

*797*  Pbyf.  CI.    A  Report  concerning  the  Weather  in  1796  was 

Mr  pityfftir' oa     commuuicated  by  Mr  Play  fair.     [See  this  volume,  the  laft 
<79<-  Article  of  Part  II. 
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General  View  of  the  Writings  of  Liknjeus,8vo,  178 i,  by  the 
fame. 

From  the  Reverend  Andrew  Brown. 

A  Model  of  an  Indian  Canoe,  with  the  Belt  and  Pouch  of  an  In* 
dian  Hunter.     1 794. 

From  the  Author. 

Syftem  of  Mineralogy,  2  vol.  8vo,  1795,  by  J*  G.  SmeiJJir^ 
F.  R.  S.  Lond.  &  Edin. 

From  the  Author. 

Report  of  a  Survey  of  the  Thames,  8  vo.  1 794,  by  Mr  John 
Renhiej  Engineer,  F.  R.  S.  Edin. 

From  the  Literary  and  Philofophical  Society  at  Manchefteft 

Manchefter  Memoirs,  vol.  iv.  Part  2.    1794. 

From 
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From  the  American  Academy  of  Arts  and  Sciences* 
Memoirs  of  the  Academy,  vol.  ii.  part  i.     Boflon,  I793» 

From  the  Author* 

Ueber  die  Bleyglafur  unferer  Topferwaare^  vom  Hofratby  G.  A. 
EbelL    Hannover,  1794. 

From  the  Editor,  Francis  Maferes,  Efq;  Curfitor  Baron  of  Ex- 
chequer* 

Scriptores  Logaritbmici,  or  a  Colleftion  of  Curious  Tradls.  on 
V    the  Nature  and  Conftrudlion  of  Logarithms,  3  vol.  4to*   1 79 1, 
1796- 

From  Jobn  Thomas  Stanley,  Efq; 

Three  Views  of  Geyfer,  a  hot  Spring  in  Iceland,  from  Drawings 
taken  on  the  Spot* 

From  the  Royal  Society  of  London. 

Tranfa<flions  of  the  Royal  Society  of  London  from  1790  to 
1794- 

From  the  Author. 

Remarks  on  the  Antiquities  of  Rome  and  its  Environs,  4to, 
1797,  by  Andrew  Lumifden^  Efq;  F.  R.  S.  Edin. 

From  M.  Chevalier,  F.  R.  S.  Edin. 
On  the  pretended  Tomb  of  Homer,  4to.     1797- 
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I.  Account  tf  the  Life  of  Lord  Abercrombt.      By  Henrt 
Mackenzie^  EJq;  F.  R.  S.  Edin. 


l^Read  by  tbi  Autbor^  Feb.  i^*  1796.] 


THE  life  of  which  I  am  about  to  give  fbme  account  td  thi« 
Society  cannot  be  called  a  literary  one ;  of  literary  lives 
only  it  is  perhaps  the  proper  bufinefs  of  the  Royal  Society  to 
record  the  particulars  j  but  it  has  been  in  the  pradUce  of  al- 
lowing a  wider  range  to  this  cuftomary  notice  of  its  deceafed 
Members.  Of  the  lives  of  fuch  as  were  eminent  in  flation  or 
in  ufefulnefs,  in  abilities  or  in  virtue,  it  has  been  accuflomed 
to  hear  a  narrative,  which,  though  not  important  to  learning, 
is  interefting  to  humanity.  Under  this  title,  it  will  indulge 
me  with  a  fhort  accoimt  of  the  life  of  Lord  Abercromby. 

He  was  the  youngeft  fon  of  George  Abercrombt  of 
Tullibody,  a  gentleman  of  a  refpecflable  family  and  confider- 
able  fortune  in  Stirlingfhire,  and  of  Anne  Dundas,  daughter 
of  Mr  Dundas  of  Manor.  He  Was  born  on  the  15th  day  of 
Odober  1 745.  His  father  ftill  lives  at  the  very  advanced  age 
of  91,  and  has  had  the  Angular  good  fortune  to  fee  two  of  his 
elder  fons,  who  were  both  bred  foldiers,  appointed  Commanders 
in  Chief  of  the  Britifh  forces,  one  in  the  Weft  and  the  other 
in  the  Eaft  Indies,  the  moft  important  ftations  with  which 
their  country  could  entruft  them.     His  age  indeed  has,  within 

Vol.  IV.  (a)  thefe 
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AccottntofLoid    theie  few  months,  been  clouded  by  the  death  of  him  who  £• 

the  fubjedl  of  this  paper ;  but  it  is  fomething  for  a  father,  it 
is  fomething  for  his  friends,  to  mix  their  forrows  with  the  ge- 
neral regret  of  his  country. 

His  youngeft  fon  Alexander  was  early  deftined  for  the 
profeffion  of  the  law,  to  which  his  father  had  himfelf  been 
bred,  at  a  time  when  the  Faculty  of  Advocates  comprehended 
one  half  of  the  gentlemen  of  Scotland.  At  that  period,  com- 
merce and  manufa(5lures  had  not  attained,  in  this  part  of  the 
kingdom,  that  extenfion  and  improrement  which  renders  them 
obje<5ls  of  purfuit  to  men  of  birth  or  fortime*  The  fword  and 
the  gown  were  here  the  only  profeilions  fuited  for  fuch  men  ; 
for  our  church  did  not,  like  thofe  of  England  and  France, 
oiBTer  endowments  confiderable  enough  to  attradl  the  interefted 
or  to  excite  the  ambitious.  In  Scotland,  however,  the  profef- 
fion of  the  law  was  adopted  by  the  eldeft  fons  of  the  gentry, 
rather  as  conferring  a  fort  of  falhionable  diftindlion,  than  as 
one  from  which  they  looked  for  bufinefs  or  emolument.  It  led 
to  a  learned,  or  at  lead  a  polite  education,  and  gave  a  fort  of 
dignity  beyond  the  mere  idlenefs  of  a  man  of  pleafiire.  Hence 
perhaps  there  was  in  thofe  times  an  elegance  of  manners,  join- 
ed with  a  degree  of  knowledge  and  information,  among  the 
Faculty  of  Advocates  in  Scotland,  not  to  be  met  with  among 
any  fimilar  body  of  men  in  any  other  country.  I  mention  this 
hiftorically,  becaufeit  does  not  perhaps  exa<My  fubfift  at  pre- 
ient,  from  caufes  which  may  be  held  not  to  improve  the  man- 
ners fo  much  as,  in  a  political  and  commercial  view,  they  may 
be  iuppofed  to  meliorate  the  fituation  of  a  coimtry. 

Mr  Abercromby,  with  a  view  to  the  law,  which  his  pro- 
ipedls  made  it  neceflary  for  him  to  follow  as  a  profeffion,  re- 
ceived the  cuftomary  education  at  the  Univerfity  of  Edinburgh. 
There  the  writer  of  this  memoir  firft  knew  him.  He  had  abi- 
lities which  qualified  him  for  being  more  a  fcholar,  than  the 
3  vivacity 
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rivacity  of  his  difpofition  then  allowed  him  to  become.     With    Accaant»f  Lord 

uncommon  beauty  of  countenance  and  pleafantnefs  of  manner, 

the  favourite  of  every  relation  and  acquaintance,  he  did  not 

then  (as  is  common  with  young  men  fo  circtimftanced)  apply 

to  his  ftudies  with  the  conftant  and  unremitting  ^fliduity  which 

is  calculated  to  attain  deep  learning.     But  he  had  a  readinefs 

and  acutenefs  that  could  eafily  perform  his  exercifes  when  he 

wiflied  to  perform  them.     After  going  through  the  ordinary 

courfe  of  clafTes  at  the  Univerfity,  confiding  of  the  Latin  and 

Greek  languages,  of  Logic,  Philofophy,  the  Civil  and  Scots 

Law,  he  was  admitted  Advocate  in  the  year  1766. 

For  fome  time  after  his  coming  to  the  bar,  he  retained 
fbmewhat  of  that  gaiety  of  deportment  and  of  condudl,  which 
are  not  exa<5Uy  fuited  to  the  dry  and  uninviting  paths  that  con- 
duct men  to  legal  eminence.  His  manners  and  difpofition 
were  better  fitted  for  the  lefs  ferious  and  more  engaging  fociety 
of  men  of  fafliion  and  pleafure.  During  feveral  years  he  lived 
a  good  deal  in  fuch  fociety,  and  gave  but  little  promife  of  that 
attention  and  application  to  bufinefs  for  which  he  was  after^ 
wards  diftinguiihed*  Though  not  unremittingly  attentive,  how- 
ever, to  his  profeflion,  he  was  never  neglectful  of  its  duties ; 
and  when  any  particular  cafe  was  put  into  his  hands,  he  gave 
very  convincing  proofs,  both  of  his  general  talents,  and  of  his 
power  of  application  to  bufinefs  in  detail. 

But  it  was  not  long  before  he  felt  the  propriety  of  fecluding 
hiicnfelf  more  than  he  had  hitherto  done  from  the  fcenes  of 
conviviality  and  amufement^  which  had  interfered  with  a  more 
ferious  and  determined  application  to  his  profeffion.  He  had 
ient  to  lighter  fociety  a  certain  gaiety  and  fportfulnefs  of  mind, 
which,  in  a  chara(5ler  of  lefs  native  vigour  and  abiUty,  might 
have  been  fatal  to  the  fixture  profpe<fls  of  his  life.  But  he  po£- 
feffed  an  intrinfic  chara(5ler,  which  it  was  not  difficult  for  him 
to  refume ;  and  from  that  pride  and  dignity  of  foul  which  he 

(a  2)  always 
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jvb^rt  "^b^^'^     always  maintained  in  an  uncommon  degree,  he  felt  it  unworthy 

of  him  not  to  make  every  effort  for  rifing  into  eminence  in  the 
profeffion  which  he  had  chofen,  from  which,  being  a  younger 
fon,  and  not  likely  to  be  poflefled  of  a  large  patrimony,  he  was 
to  derive  fupport  and  independence. 

An  opportunity  fbon  occurred  of  drawing  the  attention  of 
the  Court  in  which  he  pradtifed,  and  indeed  of  the  country  at 
large,  to  the  talents  which  he  poflefled,  and  to  that  exertion  of 
them  which  he  could  command.  He  was  counfel  in  a  caufe, 
which,  from  its  peculiar  circumftancea,  had  attraiSled  much  pu- 
blic curiofity,  and  divided  for  fome  time  the  public  opinioa. 
This  was  the  cafe  of  Wilfon  and  Maclean^  in  which  a  particular 
fadl  (the  period  of  the  death  of  a  ihipmafter,  from  whom  a 
receipt  was  produced  in  bar  of  the  plaintifFs  claim,  but  which 
receipt  was  alleged  to  be  a  forgery)  was  involved  in  fo  much 
uncertainty,  and  that  uncertainty  ftrengthened  by  the  oppoike 
depofitions  of  fuch  a  number  of  witnefles,  that  it  became  a  que- 
ftion  of  uncommon  notoriety  and  expedlation,  not  only  from 
the  extraordinary  circimiftances  of  that  individual  caufe,  but 
as  involving  a  general  legal  confcquence  of  the  incertitude  of  oral 
tef&nony  in  fixing  the  date  of  not  very  diftant  events.  In  this 
caufe  Mr  Abercrom by  was  employed  for  the  purfuer  or  plaintifi; 
and  made  a  fpeech,  in  oppofition  to  one  of  equal  ability  from  Mr 
Blair,  now  Solicitor-General,  fo  confpicuous  for  the  clofenefs 
of  its  deduAion,  the  force  and  clearnefe  of  its  argument,  the 
eloquence  and  impreflSve  fenfibility  of  its  declamation,  as  to  ex- 
cite a  very  ftrong  fenfation  at  the  bar  and  in  the  public,  and  to 
mark  him  as  an  Advocate  from  whom  the  moft  ftrenuous  and 
iuccefsful  exertions  were  to  be  expeifted.  It  is  ieldom  that  at 
the  bar  of  Scotland^  any  appearance,  however  brilliant,  has 
much  cfFccft  in  bringing  a  counfel  into  profeflional  celebrity  or 
employment.  From  the  conftitution  of  the  Supreme  civil 
Court  in  this  country,  where  tria\by  jury  docs  not  take  place^ 

and 
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frndirom  the  natnsre  of  it^  proceedings,  which  are  chiefly  car-     Ac:o.mto:Lori 
on  07  ivntten  arguments,  a  fpeech,  however  remarkable, 


is  rarely  followed  by  thofe  important  confequences  to  a  barri- 
fter's  future  bufinefs,  of  which  there  are  daily  inftances  in  Wejiwin^ 
Jier  Hall.  But  in  this  cafe  Mr  Abercromby's  appearance  macle 
fuch  an  impreflion  in  his  favour  as  very  foon  to  place  him 
among  the  moft  rifing  young  men  of  the  profeffion.  He  took 
advantage  of  this  circimiftance  by  a  ftep,  of  which  the  expe- 
diency was  doubted  by  many  of  his  friends  at  the  time,  but . 
was  afterwards  allowed  by  them  all.  Soon  after  his  being  call- 
ed to  the  bar,  he  had  been  appointed  Sheriff-depute  of  Stirling^ 
Jhiriy  which  he  now  (in  1780)  refigned  for  the  lefs  lucrative 
and  more  precarious  iituation  of  Depute-- Advocate^  on  the  idea 
of  the  latter  office  being  more  beneficial  in  its  confequences,  as 
iK)t  precluding  him  from  bufinefs  arifing  within  the  county  of 
Stirling y  where  he  [had  many  connedlions  both  from  relation- 
(hip  and  acquaintance,  but  rather  tending  to  advance  his  em- 
ployment, from  the  opportunities  it  afforded  him  of  appearing 
in  public  and  criminal  eaies.  This  appointment  of  Depute^ 
AdvocfUe  he  held  under  Mr  Henry  Dun  das,  then  Lord  Advo- 
cate for  Scotland,  in  conjundlion  with  Mr  Blair,  fince  his  Ma- 
jefty's  Solicitor,  and  Mr  Craig,  now  a  Judge  in  the  Courts  of 
Seffion  and  Judiciary.  Thofe  two  gentlemen  and  Mr  Aber-  - 
CROMBY  were  as  much  connedled  in  private  fricndlhip  as  in  pu- 
blic bufinefs  ;  a  friendfliip  to  which  one  who  has  known  'them 
long  and  intimately,  may  be  pardoned  for  afcribing  a  confi- 
derable  advantage  towards  the  attainment  of  that  profeffional 
eminence,  as  well  as  of  that  general  eftimation  and  refpedlability^ 
which  they  have  all  enjoyed. 

Mr  Abercromby  now  rofe  with  great  rapidity  in  his  profef^ 
fion,  and  was  among  the  bed  employed  barrifters  of  his  (landing 
in  Scotland.  To  this  fuccefs  he  was  not  more  entitled  by  his  ta- 
lents than  by  his  afiiduity ;  and  it  was  a  peculiar  merit  in  him„ 

wha 


(6)  HISHORT  of  the  SOCIETr. 

^«««^^rd    'vvho  had  once  indulged  fo  much  in  gaiety  and  amufement,  and 

who  was  fb  much  fitted  by  nature  to  fliine  among  the  gay  and 

the  amufing,  to  devote  himfelf  now  to  bufinefs  with  a  rigid  at* 

tention  and  pundluality  not  always  met  with  even  among  men 

of  the  mod  grave  and  ferious  difpofitions.     His  fpeeches  and 

his  papers  were  held  in  equal  eftimation.     His  general  method 

in  both  was,  to  ftate  the  faS  which  gave  origin  to  the  caufe 

fimply  and  peripicuoufly,  and  then  to  apply  thofe  principles 

and  arguments  in  /aw  which  bore  upon  the  cafe,  from  which 

he  drew  the  conclufion  in  favour  of  his  client.     When  the  cafe 

admitted  of  it,  he  was  fond  of  illuftrating  his  argviment  by 

fbme  appofite  claflical  allufion,  or  fome  anecdote  of  ancient  or 

modem  times,  with  which  his  memoiy  was  abundantly  (lored. 

His  expreflion  was  always  elegant,  and  when  the  fubjedl  called 

for  it,  rofe  to  a  degree  of  animation  and  eloquence  much  be* 

yond  what  bufinefs-men  might  think  neceflary  in  a  mere  legal 

pleading.     He  excelled  particularly  in  that  indignant  tone  in 

which  a  good  man  rebukes  injufUce  or  oppreilion,  and  that  pa* 

thetic  in  which  he  pleads  the  caufe  of  the  imfortunate  ;  a  ftyle 

which  his  own  mind,  nice  as  it  was  in  honour,  and  open  to 

compaiHon,  naturally  prompted. 

The  laborious  employments  of  his  profeflion  did  not  fo  en* 
tir^ly  engrofs  him  as  to  preclude  his  indulging  in  the  elegant 
amuiements  of  polite  Uterature.  He  was  one  of  that  fociety  of 
gentlemen,  who,  in  1779,  fet  on  foot  the  periodical  paper, 
published  dt  Edinburgh,  during  that  and  the  fucceeding  year, 
under  the  tide  of  the  Mirror,  and  who  afterwards  gave  to  the 
world  another  work  of  a  fin:ular  kind,  the  Lounger,  publifh* 
cd  at  Edinburgh  in  1785  and  1786.  To  thefe  publications  he 
was  a  very  valuable  contributor,  being  the  author  of  ten  pa- 
pers in  the  Mirror  and  nine  in  the  Lounger.  His  papers  are- 
diflinguifhed  by  an  eafe  and  gentlemanlike  turn  of  expreflion, 
by  a  delicate  and  polifhed  irony^  by  a  flri^n  of  maoly,  ho- 
nourable 
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nourable  and  virtuous  fentiment.  In  fbme  of  them  we  find  AceoimtofLoid 
that  unaffeiEled  tendernefs,  of  which  I  took  notice  above  as  fre- 
quently diftinguifliing  his  profeffional  labours.  One  of  thofe 
papers  I  have  often  read  iince  his  death,  with  feelings  which  I 
believe  to  be  fo  much  in  unifon  with  thofe  of  my  prefent  au- 
dience., that  I  hope  I  fhall  not  be  thought  to  trefpafs  on  their 
time  or  patience,  if  I  quote  the  conclufion  now.  In  N®  90.  of 
the  Mirror^  he  mentions  as  one  of  the  calamities  of  extremely 
lengthened  life,  the  lofs  of  friends,  and  gives  a  very  natural 
and  afiedling  account  of  his  own  feelings  on  an  occafion  of  that 
fort.  The  pidhire  contained  in  that  paper  is  no  fancy^drawing ; 
it  is  a  portrait  of  one  of  the  earlieft  and  mod  excellent  friends 
of  Mr  Abercromby,  and  of  the  writer  of  this  memoir,  Mr 
Gordon  of  Newball^  vrhoft  accomplifhments  and  whofe  virtues 
will  not  be  foon  forgotten  by  fome  members  of  this  Society. 
Alas  !  I  did  not  imagine,  when  I  heard  Mr  Abercromby  read 
that  paper  of  the  Mirror,  that,  in  a  few  years,  it  fhould  be 
applicable  to  the  lofs  of  its  Author  !  If  any  of  thofe  who  now 
participate  in  this  reflection,  fhould  one  day  have  occafion  to 
recal  in  this  place  die  remembrance  of  him  who  reads  the  pre-*« 
fent  account,  may  his  memory  be  as  dear  to  his  friends,  and  as 
valuable  to  fociety,  as  thofe  to  whom  his  feeble  words  now  en- 
deavour to  do  juflice ! 

**  There  is  one  cifcimiflance  (fays  Mr  Abercromby,  in» 
the  paper  I  allude  to)  which  with  me  is  alone  fuflicient  to 
decide  the  queflion  (whether  long  life  be  an  objedl  much  to 
be  defired).  If  there  be  any  thing  that  can  compenfate  the  un«* 
avoidable  evils  with  which  this  life  is  attended,  and  the  num* 
berlefs  calamities  to  which  mankind  are  fubjedl,  it  is  the  plea-^ 
fure  arifing  from  the  fociety  of  thofe  we  love  and  efleenu 
Friendfhip  is  the  cordial  of  life»  Without  it,  who  would  wifh 
to  exift  an  hour  ?  But  every  one  who  arrives  at  extreme  old  age, 

mufl 
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AccimntofLoid    muft  HMtke  hlfe  accoufit  with  furviving  the  greater  part,  per* 

haps  the  whole,  of  his  frknds*  He  muft  fee  them  fall  from 
him  by  degrees,  while  he  is  left  alone,  fingle  and  unfupported^ 
like  a  leaflefs  trunk,  expofcd  to  every  ftorm,  and  fhrinking 
from  every  blaft. 

**  I  Have  been  led  to  thefe  reflexions  by  a  lofs  I  lately  fu- 
ftained  in  the  fudden  and  imlooked-for  death  of  a  friend,  to 
whom,  from  my  earlieft  youth,  I  had  been  attached  by  evfery 
tie  of  the  moft  tender  afle(5tion.  Such  was  the  confidence  that 
iiibfifted  between  us,  that,  in  his  bofom,  I  was  wont  to  repoft 
every  thought  of  my  mind,  and  every  weaknefs  of  my  heart# 
In  framing  him,  nature  feemed  to  have  thrown  together  a  va^ 
riety  of  oppofite  qualities,  which,  happily  tempering  each  other, 
formed  one  of  the  moft  engaging  charad^ers  I  have  ever  known« 
An  elevation  of  mind,  a  manly  firmnefs,  a  CaJUlian  {€A{!q  of 
honour,  accompanied  with  a  bewitching  fweetnefs,  proceeding 
from  the  moft  delicate  attention  to  the  fituation  and  the  fotU 
ings  of  others.  In  his  manners  fimple  and  unafluming  \  ixf 
the  company  of  ftrangers  modeft  to  a  degree  of  bafhfulnefs } 
yet  pofTefling  a  fund  oi  knowledge,  and  an  eiEtent  of  ability^ 
which  mig;ht  have  adorned  the  moft  exalted  ftation.  But  ic 
was  in  the  focial  circle  of  his  friends  that  he  appeared  to  thti 
higheft  advantage  ;  there  the  native  benignity  of  his  foul  diffu-* 
fed,  as  it  were,  a  kindly  influence  on  all  around  him,  while 
his  converfation  never  failed  at  once  to  amufe  and  to  in- 
ftruft, 

^'  Not  many  months  ago  I  paid  him  a  vifit  at  his  feat  in  a 
remote  part  of  the  kingdom.  I  found  him  engaged  in  embel-' 
lifhing  a  place,  of  which  I  had  often  heard  him  talk  with  rap-* 
ture,  and  the  beauties  of  which  I  found  hid  partiality  had  not 
exaggerated.  He  Ibewed  me  all  the  improvements  he  had 
made,  and  pointed  out  thoie  he  meant  to  make.     He  told  me 

I  ail 


APPENDIX,  (9) 

alt  hk  ftbettiee:^  smd  sd)  his  pr6je^9*     And  while  I  lire,  I  muft    Acc«»tofLBii 
ever  retain  a  watna^  remembrance  of  the  pleafure  I  then  enjoyed        "*^  '' 
in  his  fociety, 

**  The  day  I  meant  to  fet  out  on  my  retttrn,  he  was  feized 
with  a  (light  indifpofition,  which  he  fecmed  to  think  fomewhat 
ierious  ;  and,  indeed,  if  he  had  a  weaknefs^,  it  confifted  in  ra- 
Aer  too  great  ajmety  with  regard  ta  his  health.     I  remained 
with  him  till  he  thought  himfelf  almofi  peffe^ly  recovered  ; 
suid^  *m  order  to  avoid  the  unpleafant  ceremony  of  taking 
leaver  I  refelved  ta  fteal  away  early  in  the  tooming,  before  any 
of  tjhe  family  ihouH  be  aftir.     About  daybreatk  I  got  up,  and 
Ictittyfelf  out.     At  the  door  ^  found  an  old  and  fiivourite  dog 
of  my  friend's,  who  immediately  came  and  fawned  upon  me. 
He  walked  with  me  through  the  park.     At  the  gate  he  ftopped^ 
and^  looked  up  wifhfully  in  my  face ;  and,  though  I  do  not 
weU-  know  how  to  account  fot  it,  I  felt,  at  that  moment  when 
I  parted  with  die  faithftiL  animal,  a  degree  of  tendemeft,  joiiied 
with  a  melancholy  fo*  pleafing,  th^t  I  had  no-  inclination*  to' 
check  it.     In  that  fhuiie  of  mind  t  walked  on  (for  I  had  or- 
dered my  hories  to  wait  me  at  the  firft  ftage)  till  I  reached  the 
fummit  of  a  hill,  which  I  knew  commanded  the^  laft  view  I 
fhould  have  of  the  habitation  of  my  friend.     I  turned  to  look 
back  on  the  deUghful  fceoe.   As  I  looked,  die  idea  of  the  owiier' 
came  full  into  my  mind ;  and,  while  I  contemplated  hi^  many' 
virtues  and  numberlefs  amiable  qualities,  a  fuggefHon  arbfe,  if* 
he  Ihould  be  cut  off,  what  an  irreparable  lofk  it?  would  be  to  his 
family,  to  his^  friends,  and  to  fbdety.     In  vain  I  endeavoured  to' 
combat  diis-  mel^oicholy  fbrefaoding,  by  refledting^  on  the  un- 
common vigour  of  his  conllitudon,  and  die  fkir  profytG:  it  af- 
forded of  his  enjoying  many  days;     The  impreilibn  ftill  recur^ 
red;  smd  it  was  fome  confiderable  timd  befbre  I  had  itrength 
of  Qiind  fufficient  to  conquer  it.  ' 
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Account  of  Lord        ^  I  HAD  iiot  been  lojig  at  home  vrhen  I  received  accounts  of 

his  being  attacked  by  a  violent  diflemper,  and  in  a  few  d^ya 
after  I  learned  that  it  had  put  an  end  to  his  life. 

^  This  blow,  for  a  time,  unmanned  me  qiiite.  Even  now,^ 
the  chief  confolation  I  find  is  in  the  fbciety  of  a  few  choien 
friends.  Shoidd  they  alfo  be  torn  from  me,  the  world  would 
to  me  be  as  a  defert ;  and^  though  I  fhould  ftill  endeavotir  ta 
difcharge  my  duty  in  that  ftation  which  Providence  has  ai&gned 
me  in  Ufe,  I  fhould  never  ceafe  to  look  forward,  not  without 
impatiencci  to  thofe  peaceful  manfions  where  the  weary  are  at 
reft,  and  where  only  we  can  hope  to  meet  again  with  thofe 
from  whom  we  have  been  parted  by  the  inexorable  hand  of 
death." 

* 

Ik  1792,  when  in  this  high  and  advancing  fituation  at  the 
bar,  an  offer  was  made  to  him  of  the  appointment  of  Judge 
of  the  Court  of  Seffion^  in  the  room  of  Lord  Rockville,  de» 
ceafed.  This  appointment  he  hefitated  for  a  confiderable  time 
to  accept^  from  an  idea  he  had  formed  of  the  difficulty  of  exe* 
cuting  die  office  in  that  manner  in  which  he  conceived  it  ought 
to  be  executed^  and  of  the  4aborious  and  fatiguing  applicadon 
and  exertions  of  mind  which  its  various  duties  required.  He 
was  at  length  prevsuled  on  to  accept  of  it,,  principally  from  t^ 
very  handfbme  manner  in  which  it  was  ofiered  to  his  accept* 
ance^  and  in  compliance  with  the  wifhes  of  his  friend  Mr  Se<» 
cretary  Dun o as,  who  knew,  from  early  and  continued  ac* 
quaintance^  the  vahie  of  that  acquifition  which  he  wifhed  the 
Bench  to  make,  in  the  appointment  of  Mr  Ab£Rcromb^y  to  a 
Judge's  feat.  That  appointment  accordingly  took  place  on  the 
5pthof  May  1792;  and  on  the  14th  of  December  following^ 
he  was  called  to  a  feat  in  the  Court  of  Jujiiciary^  on  the  vacan- 
cy occaiioned  by  the  death  of  Lord  Haii.£s. 
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The  manner  in  wHck  he  executed  tho&  very  important  offi^    AMxtm^tcsuKd 


ces,  is  frefh  in  the  memory  of  every  one.  To  the  moft  ailidu^ 
ous  and  unremitting  attention  to  his  duty,  and  the  mod  accu^ 
rate  coniideration  of  the  legal  principles  which  were  to  deter^ 
xnine  his  deciiion,  he  joined  a  talent  for  announcing  that  ded^ 
fion,  and  the  grounds  on  which  it  reiled,  in  fuch  a  manner  as 
to  give  iingular  weight  and  dignity  to  his  opini<m,  and  to  make 
the  ftrongeft  impreflion  on  his  audience.  He  did  not  fpeak 
often,  but  when  he  did,  he  never  failed  to  throw  light  on  the 
c^e  before  the  Court.  He  never  forgot,  (what  is  liable  to  be 
forgotten  in  a  Court  which,  from  the  niunber  of  its  Judges, 
partakes  fomewhat  of  the  nature  of  a  popular  aflembly),  that 
he  was  delivering  the  opinion  of  a  Judge,  not  arguing  the  cauie 
of  a  barrifter.  He  never  replied  to  any  of  his  brethren,  re- 
membering that  a  Judge  does  not  fpeak  for  vidfcory ;  that  it  is 
his  bufineis  to  pronounce  his  own  opinion,  not  to  combat  the 
opniouB  of  others.  He  fpoke  fhortly,  feldom  on  the  circum« 
ftances  of  the  cafe  in  detail,  but  on  fbme  leading  and  promi« 
nent  point  on  which  the  opinion  he  was  to  deliver  was  found- 
ed.  His  expreifion  was  clear  and  perfjpicuous,  corredt,  at  the 
fame  time,  and  elegant.  His  fpeaking  was  flow  and  delibe- 
rate, and  in  that  cool  and  fblemn  nunner  which  becomes  a  ju-< 
dicial  opinion ;  yet,  like  his  appearances  at  the  bar,  it  did  not 
£dl  in  animation  when  it  was  directed  to  the  cenfiire  of  unfair- 
nefs,  to  the  detection  of  difhonefty,  or  to  the  rebuke  of  oppre& 
fion.  He  was  of  particular  ufe  in  the  civil  Court,  by  an  at- 
tention to  the  ]ux)ceedings,  and  to  the  checking  of  any  impro- 
priety in  the  condudt  of  the  bulinefs.  On  this  graond,  his  own 
ftrid  obfervance  of  propriety  gave  him  great  advantage.  When 
he  did  cenfure,  even  when  there  was  occafion  &r  feverity,  it 
was  with  fb  much  gravity  and  dignity  of  manner,  and  fb 
Hiuch  temperance  of  ezpreifion,  as  to  enfixre  the  approbation 
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▲ccouQtof  uk^    of  the  impartial,  as  to  iinprtfs  con^iiSdon,  as  wdl  as  to  impofe 

fibnce,  on  the  cendirecL     Lord  ABKaoROMBT  pofFeflcd  tbofi: 

■ 

virtues  and  accompUihments  which  in^eft  die  fiadon  of  a  Judge 
widi  an  andioritjr  the  moil  Tenerable  and  the  moft  perfuafire* 
Purity  of  mind  and  of  chanufter,  a  nice  fenie  of  honour  and 
decorum,  a  delicacy  of  private  and  a  daguity  of  public  deport*- 
ment ;  thefe  are  at  all  times  moft  important  qualides  in  a  Judge  ; 
at  no  time  perhaps  fo  much  as  at  the  prefent,  when  they  are  ib 
eilenrial  to  conciliate  the  efteem  and  to  command  the  reverence 
^  die  people  fior  the  magiftracy  and  conftitution  of  dmr 
a>untry. 

To  the  criminal  Court  thoie  qualities  ore  peculiarly  appropri«^ 
ate.  In  that  Court,  the  Judge  is  the  organ  of  die  oflfended  ma^ 
jefty  c^  the  law ;  his  deportment  ought  to  be  fuited  to  that 
fun£lion,  grave,  deliberate,  decided.  Above  the  atmofphere  of 
*  the  pafBons,  he  may  fpeak  wi^  feverity,  but  never  with  Vf^ 
ientment  (  and  his  duty  is  too  iblemn  and  too  majeftic,  to  ad«^ 
mxt  of  the  light  or  the  frivolous,  either  in  manner  or  expreifion* 
Yet,  amidft  the  unbending  declaration  of  the  law,  and  th« 
fteady  dccifion  of  its  minifter,  he  may,  and  in  foBie  ca&a 
ought  to  feel  that  dignified  compaifion  for  human  frailty,  dutt 
tempers  the  rigour,  but  doea  not  detraffc  fcom  the  awfulneis  of 
juftice.  Such  was  the  deportment  of  Lord  Abercrombt.. 
The  firmnefs  of  his  mind,  and  the  dignity  of  his  demeanour^ 
were  parricularly  calledfcMth  at  that  momentous  jundhire,  when 
the  deciiions  of  the  criminal  Court  of  Scotland  vindicated  the 
laws,  and  upheld  the  conftitudon,  againft  the  d«ring  attacks  of 
turbulence  find'  fedition. 

The  laft  piece  of  duty  which  Lord  ABERCRosay  performed 
as  a  Judge  of  the  Gourt  of  JuAidary,  (immediatsly  after  the 
admiflion  of  his  friend  Lord  Craig  as  a  colleague),  was  the 
northern  circuit  in  die  fpring  of  the  year  1795^  On  that  jour- 
ney 


APPENDIX,  (13) 

mxy  ht  felt  himielf  a  good  deal  indiippredy  but  returned  to  Acepwicoriaf^i 
Edinburgh^  reilored^  as  he  faid,  to  liis  ufual  health,  though 
his  altered  looks  and  appearance  Oxonglj  excited  the  apprehen- 
iioQs  of  his  friends*  Thofe  apprehenfioos  were  but  too  foon 
wificd.  He  WM  attacked  in  funlmer  1795  with  a  breaft-com- 
plaint,  attended  with  dangerous  fymptouis,  for  Which,  after 
fome  palliative  means,  to  .which  his  difbrder  never  at  all  yield- 
ed, he  was  advifed  to  try  the  milder  climate  of  Exmoutb  in  De- 
Tonfhire,  a  voyage  to  the  G^ntinent  being,  in  the  prefent  iitua- 
ticRQ  of  public  affairs,  difficult  to  accomplifh,  and  particularly 
difagreeable  to  his  inclinations.  He  was  a<^companied  in  this 
journey  by  his  nephew,  the  eldeft  foa  of  his  brother  Sir  Ralph: 
Abergromby,  who  watched  the  lail  days  of  his  uncle  with, 
that  tender  affiduity  which^  though  the  world  caiL  neithec  ifee: 
its  merit  nor  feei  its  fufferrngs,  is  one  of  the  mod.  un^rtant 
and  mo(b  difinterefted  of  all  the  domeflic  duder*  On  the  road  to^ 
Exmouth,  he  was  ieiaed  wath  ftill  more  violent  fymptoms  than 
any  his  diforder  had  hitherto  exhibited ;  and  tho\:^h  he  esLpe- 
rienced,  during  the  fpace  of  about  two  months,,  fome  tempo- 
rary relief,  he  never  gained  any  material  advantage,  and  the 
dijfeafe  jaoade  progreflive  advances,  till'  at  lail  it  carried  him  off 
oa  the  17th  day  of  November  1795.  He  bore  its  fufferings 
vrith  due  greateft  patience  and  fortitude  ;.  and  though  for  fome 
time  he  e««rrtamed  hopes  which  his  phyficiaa*  and  friends  faw 
to  be  but  too  ill  founded,  he  met  its  concluAon  with  perfeA 
.t:ompoixire  and  refignation* 

Tu£  diforder  which  terminated  fo  fatally  was  perhaps  only 
the  e£fedl  of  a  gradually  debilitated  conilitution,,  not  o£  any 
determinate  and  immediate  caufe«  Yet  fome  of  his  friends,  = 
with  an  anxiety  natural  in  fuch  a  circtunflance,  have  traced  it 
to  various  fburces;  An  accidental  fall  into  the  xminclo&d  foun- 
dation of  a  houie  in  the  New.  Town  of  Edinburgh,  was  by 
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Aecwntof twd    fomc,  I  belicve  dot  on  any  medical  authority,  flippofed  to  have 

produced  the  complaint  to  his  breaft.  The  anxiety  and  appli- 
cation he  beftowed  on  the  duties  of  a  very  laborious  profeflion, 
might  contribute  to  exhauft  the  ftrength  of  his  conftitution ; 
and|  if  mental  affe<flions  are  to  be  allowed  fuch  force,  the  un- 
eaiinefs  which  for  ibme  years  he  experienced  on  the  fubje€t  of 
public  affidrs  and  the  political  (late  of  his  country,  might  im- 
pair and  weaken  his  health  and  fpirits.  Deeply  imprefled  him- 
felf  with  the  excellence  of  the  Britiih  conftitution,  and  of  the 
happinaeis  derived  from  it,  he  faw  with  horror  and  indignation 
(at  a  period  coniiderably  earUer  than  that  which  excited  the  ap- 
prehenfions  of  moft  other  people)  the  efforts  of  defjperate  and 
defigning  men  to  overturn  it ;  he  lamented  the  delufion  of  thofe 
who  were  miiled  to  join  them  ;  and  he  trembled  for  the  efiedta 
of  that  delufion  in  eftimable  and  benevolent  but  vifionary 
minds,  who  might  indxdge  the  pride  of  political  theory  and 
(peculation,  to  die  danger,  as  he  conceived,  of  all  good  order 
and  regxdar  government,  of  all  fbcial  happinefi  and  focial 
virtue. 

Of  the  public  virtues  of  Lord  Abxrcrombt,  I  have  given  a 
pretty  full  detail,  becaufe  thofe  ipeak  loudeft  in  example,  and 
are  moft  generally  ufeful  'to  mankinds  Of  his  private  virtues 
and  accomplifhments  I  might  ipeak  in  this  Society  on  the  tefti- 
mony  of  many  of  its  Members,  who  will  long  remember  the 
excellence  of  his  difjpoiition,  the  worth  and  honour  of  his 
heart,  the  amiable  and  engaging  manners  which  he  exhibited* 
Trom  birth,  from  education,  frxmi  native  fendment,  and  im« 
proved  ibciety,  he  cultivated,  and  was  never  a  moment  unim- 
prefled  with  the  feelings  of  a  gentleman^  with  that  delicacy  of 
mind,  ^  above  the  fixed  and  fettled  rules,*'  which  poliihes  the 
manners,  which  refines  morality,  which  dignifies  virtue;  of 
which  fuch  an  example  is  the  more  valuable  in  thefe  days,  when 
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I  am  afraid  a  ftyle  of  life  and  manners  has  become  in  fbme  de-    Account  of  loWI 

gree  fafhionable,  which  deftroys  this  honourable  diftin<5tion ; 

which  degrades  the  higher  ranks  by  yices  and  follies  that  ufed 

to  be  a  reproach  to  the  lead  worthy  among  the  lower ;  in  which 

name  and  ftation  fandtify  groflhefs  in  pleafure  and  coarfnefs  in 

demeanour,  and  wealth  fhoots  out  into  caprice  and  abfurdity^ 

inftead  of  expanding  into  generoiity  and  ufefulnefs. 

The  Society  will  pardon  this  digref&on,  which  I  confefs  to 
be  unneceflary,  and  to  fome  may  appear  ungracious  ;  they  will 
forgive  it  to  him  who,  looking  from  the  tomb  of  his  friend  on 
the  world  he  has  left,  with  that  gentler  mifanthropy  (if  it  ihall 
be  thought  to  merit  that  term)  which  is  made  up  rather  of  re* 
grets  than  of  refentments,  naturally  enough  indtdges  in  an  ag- 
gravation of  what  he  has  loft,  and,  it  may  be,  in  an  unfavour- 
able eftimate  of  what  remains  for  him  to  enjoy* 

Independently,  however,  of  the  eftimation  of  friendfliip,  it 
may  certainly  be  affirmed,  that  in  the  death  of  Lord  Aber-^ 
CROMBY  fociety  has  fuftained  a  lofs  of  no  light  nor  common 
kind  ;  a  lofs  which  his  friends  and  acquaintance  will  long  and 
deeply  lament  j  and  which,  without  difparagement  to  the  vir-^ 
tues  or  the  abilities  of  his  furvivers,^  will  not  be  eafily  repaired 
to  the  publicr 
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11.  A  Jhort  Account  of  the  Life  and  Writings  of  JViLLUM 
TrTLER,  Efqj  of  WoodboufeUe,  R  R.  S.  Edin.     By  HenrT 

Mackenzie^  Efq;  F.  R.  S.  Edin. 


[Read  by  tbe  Author ^  June  ao.  1796.] 

s 

THE  cuftom  which  this  Society  has  eflablifhed,  of  giving 
fome  account  of  the  lives  of  its  deceafed  members,  is'  in 
every  cafe  gratifying  to  friendihip,  in  many  interefting  to  cu« 
rioiity,  but  in  thofe  which  ferve  to  record  the  purfuits  and  oc- 
cupations of  men  of  letters,  it  is  more  ftridtly  and  properly  an 
obje<5l  coming  within  the  views  of  a  literary  inftitution.  The 
hiftory  of  the  authors  is  always  in  a  great  degree  the  hiftory  of 
the  literature  of  a  country ;  and  even  exclufive  of  an  immedi^ 
ate  relation  to  their  works,  the  narrative  of  their  private  and 
domeftic  habits  is  often,  in  a  moral  point  of  view,  ufeful  and 
interefting  to  the  fcholar  and  the  author.  In  both  theie  re^ 
fpedts,  I  may  claim  the  attention  of  the  Society  to  the  following 
fhort  account  of  the  life  and  writings  of  our  late  worthy  coU 
league,  Mr  William  Tytler. 

Mr  TvTLER  was  the  fon  of  Mr  Alexander  Tytler,  wri- 
ter in  Edinburgh,  by  Jane,  daughter  of  Mr  William  Leslie, 
merchant  in  Aberdeen,  and  grand-daughter  of  Sir  Patrick 
Leslie  of  Iden,  Provoft  of  Aberdeen.  He  was  bom  at  Edin- 
burgh, Odtober  12.  171 1.  He  received  his  education  at  the 
High  School  and  Univerfity  of  his  native  city^   and  diflin- 
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wTuer** Ef  •     g^A^^^  himfclf  by  an  early  proficiency  in  thofe  claf&cal  flu- 

dies,  which,  to  the  latefl  period  of  his  life,  were  the  occupation 
of  his  leifure  hours,,  and  a  principal  fburce  of  his  mental  en-> 
joyments. 

In  the  year  1731^,  he  attended  the  academical  lec^res  of  Mr* 
Alexander  Bayne,  Profeffor  of  Municipal  Law  in  the  Uni- 
verfity  of  Edinburgh,  a  gentlemanr  diftinguifhed  alike  for  Jiis 
profeflional  knowledge,  his  literary  accomplifliments,  and  the. 
elegance  of  his  tafte.     The  Profeflbr  found  in  his  pupil  a  con* 
genial  fpirit,  and  their  connedlion,  notwithftanding   the  difpa- 
rity  of  their  years,  was  foon  ripened  into  all,  the  intimacy  of 
the  ftridleft  friendihip.     So  ftrong  indeed  became,  at  lengdi  that 
tfe  of  a^dliouj  that  the  worthy  Profeflbr,  in  his  latter  years, 
not  only  made  him  the  companion  of  his  ftudies,  but  when  at 
length  the  vi(5lim  of  a  lingering  difeafe,  chofe  him  as  the  com- 
forter of  thofe  many  painful  and  melancholy  hours  which  pre-- 
ceded  his  death. 

At  the  age  of  thirty-one,  Mt  Tytler  was  admitted  into  the- 
Spciety  of  Writers  to  bis  Majejiy^s  Signet ^  and  continued  the  prac- 
tice of  that  profeflion  with  very  good  fuccefs,  and  with  equal' 
refpedl  from  his  c4ient8  and  the  public,  till  his  death,  which- 
happened  on^  the   12th  of  September  1792*     He  married,  in- 
September  l745^  Anne  Craio,  daughter  of  Mr  James  Craig 
of  Dalnair,  writer  to  the  Signet,  by  whom  he  has  left  two  fons, 
Alexander  Fraser  Tyti/Er,  his  Majefly's  Judge-Advocate- 
for  Scotland,  and  Profeflbr  of  Civil- Hiftory  in  the  Univerfity  of 
Edinburgh,  and  Major  Patrick  Tytler,  Fort-Major  of  the 
Caflle  of  Stirling^;  and  one  daughter,  Mifs  Christina  T*tler. 
His  wife  died  about  nine  years  before  him,  and  prcvioufly  ta 
that  period,  he  hkd-  loft  a  ion  and  a  daughter,  both  grown- to* 
maturity; 

It  is  perhaps  only  in  fmaller  communities,  like  that  of  Edin^ 
burgh^  that  the  union  of  bufinefs  and  literary  ftudies  can  eafily 
take  place.     In  larger  focieties^  fuch  as  that  of  London^    h  ere 

the 
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ithe  profeflional  obje(£ls  ar^  greater  and  more  cxtenfive,  and  the  ^?^^  ^^. 
'difierent  clalTes  of  men  are  more  decidedly  feparated  from  one 
another^  there  is  a  fort  of  divifion  of  mind  as  well  as  of  labour^ 
that  makes  the  lawyer  or  the  merchant  a  perfedl  lawyer  or  mer- 
<:hant9  whofe  mind  and  time  are  wholly  engroiled  by  the  ob- 
jedls  of  his  profeffion,  and  whom  it  might  confiderably  difcre- 
dit  among  his  brethren  of  that  profeflion,  were  he  to  devote  any 
-portion  of  either  to  claffical  ftudy  or  literary  compofition.  In 
Edinburgh  it  is  otherwife ;  the  profef&onal  duties  are  not  in 
general  fo  extenfive  as  to  engrofs  the  whole  man,  and  his  con** 
nedlions  in  fociety  extending  through  many  difierent  clailes  of 
his  fellow-citizens,  he  has  opportunities  of  converfing,  of  read- 
ing, and  of  thinking  on  other  objedts  than  merely  thofe  imme- 
diately relating  to  the  bufinefs  which  he  follows.  This  is  per- 
haps the  maft  agreeable  ftate  of  fociety  of  any,  which,  if  it 
may  ibmetimes  prevent  the  higheft  degree  of  profeflional  emi- 
nence and  fkill,  (though  even  on  that  ground  many  arguments 
might  be  offered  in  its  favour),  certainly  tends  to  enlarge  the 
mind,  and  to  polifli  the  manners  ;  to  give  a  charm  and  a  digni- 
ty  to  ordinary  life,  that  may  be  thought  ill  exchanged  for  the 
inordinate  accumulation  of  wealth,  or  the  felfifli  enjoyment  of 
:profeflional  importance. 

Among  that  Society  of  which  Mr  Tytleb,  at  the  period  I 
have  mentioned,  was  admitted  a  member,  the  Writers  to  the  Sig^ 
net  J  there  were  always  many  individuals  pofleiled  of  much  ge- 
neral learning  and  knowledge;  and  the  clailical  education  which 
was  generally  beftowed  on  young  men  deftined  for  that  Society, 
frequently  led  them  to  indulge  in  hiftorical  and  literary  difqvd- 
fitions,  little  <x>nnedted  with  the  ordinary  courfe  of  their  pro- 
feflional employments.  Mr  Tytler  was  one  of  thofe  who, 
from  his  earlieft  years,  had  applied  himfelf  to  letters  and  clafli- 
cal  ftudy  ;  and  amidft  an  accurate  knowledge  and  unremitting 
attention  to  his  bufinefs,  he  never  ceafed  to  cultivate  and  to  en- 
joy them. 

(C  2)  The 
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w^Tydcr^Eq;         ^^^  ^^^  remarkable  feature  of  Mr  Tytler's  charadler  was 

an  ardour  ancl  adlivity  of  mind,  prompted  always  by  a  ftrong 
fenfe  of  reiflitude  and  honour.  He  felt  with  equal  warmth  the 
love  of  virtue  and  the  hatred  of  vice ;  he  was  not  apt  to  dif- 
guife  either  feeling,  nor  to  compromife,  as  fome  men  more  com- 
plying with  the  world  might  have  done,  with  the  fafhion  of  the 
time,  or  the  difpofition  of  thofe  around  him.  He  feldom  wa- 
ved an  arg\iment  on  any  topic  of  hiftory,  of  politics  or  litera- 
ture ;  he  never  retreated  from  one  on  any  fubjedl  that  touched 
thofe  more  important  points  on  which  he  had  formed  a  decided 
opinion.  Decided  opinions  it  was  his  turn  to  form  ;  and  he  cx- 
preffed  them  with  a  warmth  equal  to  that  with  which  he  felt 
them.  He  took  ftrong  common-fenfe  views  of  objects,  not  from 
want  of  acutenefs  to  perceive  lefs  palpable  relations,  but  from 
that  warm  and  ardent  caft  of  mind  t6  which  fiich  views  are 
more  congenial  than  the  fubtleties  of  abftra^t  or  metaphyseal 
difquifition. 

Nor  was  it  in  opinion  or  argxmient  only  that  this  warmth 
and  ardour  of  mind  were  confpicuous.  They  prompted  him 
equally  in  adlion  and  condudL  His  afiedlion  to  his  family,  his 
attachment  to  his  friends  and  companions,  his  compailion  for 
the  unfortunate,  were  alike  warm  and  adlive.  He  was  in  fen- 
timent  alio  what  Johnson  (who  felt  it  ftrongly  in  himfelf,  and 
mentions  it  as  the  encomium  of  one  of  his  friends)  calls  SL^ood 
bater  j  but  his  iiatred  or  refentment  went  no  farther  than  opi- 
nion or  words,  his  better  a£fe(ftions  only  rofe  into  action.  In 
his  opinions,  or  in  his  expreihon  of  them,  there  was  fometimes 
a  vehemence,  an  appearance  of  acrimony,  which  his  friends 
might  regret,  which  ftrangers  might  cenfure ;  but  he  had  no 
afperity  in  his  mind  to  influence  his  adhial  condudl  in  life.  He 
indulged  oppofition,  not  enmity ;  and  the  world  was  juft  to  him 
in  return  ;•  he  had  opponents,  but  I  fincerely  believe  not  a  fih- 
gle  enemy.  His  contefts  were  on  opinions,  not  on  things  j' 
his  difputes  were  hiftorical  and  literary.     In  converfation,  he 
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carried  on  thefe  with  uncommon  intereft  and  vivacity ;  and  ^^]  ^^. 
the  fame  kind  of  impulfe  which  prompted  his  converfation  (as 
is  jnflly  obferved  by  an  author,  who  publifhed  fome  notices 
of  his  life  and  character  in  the  periodical  work  entitled  ^be 
Bee)  induced  him  to  become  an  author.  He  wrote  not  from 
vanity  ox  vain-glory,  which  Rousseau  holds  to  be  the  only  in- 
ducement to  writing  ;  he  wrote^to  open  his  mind  upon  paper  ; 
to  fpeak  to  the  public  thofe  opinions  wliich  he  had  often  fpoken 
in  private  ;  opinions  on  the  truth  of  which  he  had  firmly  made 
up  his  own  convidlion,  and  was  fometimes  lurprifed  when  he 
could  not  convince  .others  ;  it  was  fair  to  try,  if,  by  a  fuller  ex- 
pofidon  of  his  arguments,  he  could  convince  the  world. 

With  this  view,  he  publifhed,  in  1759,  his  "  Enquiry,  hiflo- 
"  rical  and  critical,  into  the  Evidence  againfl  Mary  ^een  of 
"  Scots^  and  an  Examination  of  the  Hiflories  of  Dr  Robert- 
"  SON  and  Mr  Hume  with  refpedl  to  that  Evidence  ;"  in  which 
he  warmly  efpoufed  the  caufe  of  that  unfortunate  Prihcefs,  at- 
tacked with  feverity  the  condudt  of  her  enemies,  and  expofed 
die  fallacy,  in  many  parts  the  fabrication,  of  thofe  proofs  on 
which  the  charges  againfl  her  had  been  founded.  This  work 
was  the  firfl  on  that  fide  of  this  celebrated  queflion  which  in- 
terefled  the  public  in  general,  and  appealed  in  behalf  of  the 
Queen  to  the  judgment  and  feelings  of  the  people*  The  learn- 
ed and  induflrious  Mr  Walter  Good  all  had  feveral  years 
before  publifhed  his  examination  of  the  Letters  of  Mary,  on 
which  her  accuiers  had  fo  much  refled  as  evidence  of  her 
guilt ;  but  that  examination,  however  elaborate  and  acute,  was^ 
not  well  calculated,  either  in  form  or  flyle,  for  general  perufal^ 
Mr  Tytler's  work  gave  to  the  arguments  of  Good  all  the 
concifenefs  and  compreflion  necefTary  to  command  the  attention 
of  the  reader,  fupported  them  by  a  variety  of  new  proofs  and 
illuftrations,  and  drew  from  the  general  hiflory  of  the  period 
in  queflion,  and  from  the  characflers  of  the  leading  adlors  of 
the  fcene,  arguments  more  impreffive  and  interefling  than  any 

whichi 
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Account  of        wKich  mere  verbal  criticifm  of  the  letters,  or  ail  examination  of 

rcotemporary  documents,  could  fupply.  The  firft  editions  of 
the  Enquiry  were  in  one  volxmie  8vo ;  but  the  author  afterwards 
confiderably  enlarged  it,  particularly  in  the  hiftorical  part,  and 
publifhed,  in  1790,  an  edition  (being  the  fourth)  in  two  volumes 
of  the  fame  fize. 

The  problem  of  Mary's  guilt  or  innocence,  (to  ufe  the  lan- 
guage of  a  near  relation  of  Mr  Tytler's,  expreffive  indeed 
of  Mr  Tytler  s  own  ientiments  on  the  fubjeA),  if  confidered 
merely  as  a  detached  hiftorical  fadl,  would  appear  an  objedl 
which,  at  this  diftance  of  time,  ieems  hardly  to  merit  that  la- 
borious and  eameft  inveftigation  to  which  it  has  given  rife  ^ 
though,  even  in  this  point  of  view,  the  mind  is  naturally  fti- 
mulated  to  fearch  out  the  truth  of  a  dark  myfterious  event, 
difgraceful  to  human  nature  ;  and  our  feelings  of  juftice  and 
moral  redtitude  are  interefted  to  fix  the  guilt  upon  its  true  au- 
thors. But  when  we  confider  that  this  queftion  involves  a  dif- 
cuilion  of  the  politics  of  both  England  and  Scotland  during  one 
of  the  moft  interefting  periods  of  their  hiftory,  and  touches  the 
charadlers,  not  only  of  the  two  fovereigns,  but  of  their  mini- 
fters  and  ftatefmen,  it  muft  then  be  regarded  in  the  light  of  a 
moft  important  hiftorical  enquiry,  without  which  our  know- 
ledge of  the  hiftory  of  our  own  country,  and  of  that  political 
connedtion  with  England  which  from  that  time  influenced  all 
State-affairs  in  Scotland,  muft  be  obfcure,  confufed,  and  unfa- 
tisfadlory.  In  addition  to  thefe  motives  of  enquiry,  this  que- 
ftion has  exercifed  fome  of  the  ableft  heads  both  of  the  former 
and  of  latter  times  ;  and  it  is  no  mean  pleafure  to  engage  in  a 
conteft  of  genius  and  of  talents,  and  to  try  our  ftrength  in  the 
decifion  of  a  controverfy,  which  has  been  maintained  on  both 
fides  with  confummate  ability. 

If  to  perfons,  however,  of  codler  and  lefs  fanguine  tempers. 
It  fhould  ftill  appear  fingular,  that  any  ancient  hiftorical  difqui- 
£tion  fhould  fo  keenly  engage  the  minds  and  the  paflions  of  li- 
terary 
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iterary  men,  it  may  perhaps  be  obferved,  that  it  is  on  objefts  of 
this  fort  that  thefe  are  frequently  more  occupied  and  excited 
than  on  others  which  might  at  firft  fight  appear  better  calcula- 
ted to  occupy  and  excite  thenu  On  objedls  of  prefent  and  im- 
mediate concern,  the  mind  and  the  afieiflions  have  certain  li-** 
mits  to  which  the  aAual  and  known  intereft  neceflarily  con* 
fines  them*  The  others  have  a  fort  of  ideal  range  which  no 
fuch  fixed  and  certain  boundary  reftrains.  The  intereft  is  crea* 
ted,  not  found,  and  the  fancy  fofters  and  nourifhes  the  fubjeA 
of  its  own  creation,  till  it  engrofles  the  attention  and  excites 
the  pafiions  to  a  degree  that  muft  appear  very  extraordinary  to  • 
thofe  who  confider  it  in  its  natural  and  unexaggerated  colours- 
Difputes  of  literary  as  well  as  political  enthufiafin,  have  there- 
fore been  generally  the  moft  obftinate  and  warm  of  any  ;  and 
this,  which  is  quaintly  termed  the  Marian  controverfy,  of  all 
fuch  difputes  the  keeneft.  Even  Mr  Hume,  placid  as  he  was 
from  nature,  and  accuftcmied,  from  his  earHeft  literary  life,  to 
eontradid^ion  and  attack,  loft  fomewhat  of  his  ufual  temper  on 
the  occafion,  and  fubjoined  an  angry  note  to  the  latter  editions 
of  his  Hiftory,  which  I  fhall  not  quote^  becaufe,  from  my  re- 
fpedt  for  his  memory,  I  am  rather  inclined  to  wi£h  that  it  had 
not  been  written*^ 

Without  venturing  any  opinion  on  the  queftion  itfelf,  it 
may  be  fufiBcient  in  this  place  to  fay,  that  Mr  Tytler  acquired 
high  reputation  by  hisdifcufilcm  of  it.  The  Enquiry  was  uni* 
verfally  read  in  Britain,  and  very  well  tranflated  into  French^ 
under  the  title  of  "  Recherches  Hiftx>riques  et  Critiques,  fur  les 
"  principales  Preuves.  de  TAccufation  intentee  contre  Marie 
"  Reine  d'Ecoflfe."  The  intereft  it  excited  among  literary  men, 
may  be  judged  of  from  the  charadler  of  thofe  by  whom  it  was 
reviewed  on  its  publication,  in  the  periodical  works  of  the  time. 
Dr  Douglas,  now  Biihop  of  Salifbury,  Dr  Samuel  Johnson,, 
Dr  John  Campbell,  and  Dr  Smollet,  all  wrote  reviews  of 
Mr  Tytler's  book,  containing  very  particular  accounts  of  its 

merits^  ^ 
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Accwiirt  of        merits,  and  elaborate  analyfes  of  the  chain  of  its  argumentSt 

As  an  argument  on  evidence^  no  funrage  could  perhaps  be  more 
deciiive  of  its  merit  than  that  of  one  of  the  greatefl  lawyers, 
and  indeed  one  of  the  ablefl  men  that  ever  fat  on  the  woolfack 
of  England,  the  late  Lord  Chancellor  Hardwicke,  who  decla- 
red Mr  Tytler's  Enquiry  to  be  the  beft  concatenation  of  cir- 
cumftandate  proofs  brought  to  bear  upon  one  point,  that  he  had 
ever  perufed.  What  efFedt  that  body  of  evidence,  or  the  argu- 
ments deduced  from  it,  ought  to  have  upon  the  minds  of  thoie 
to  whom  the  fubjedl  becomes  matter  of  inveftigation,  I  do  not 
prefiune  to  determine.  The  opinion  of  the  late  Dr  Henrt, 
author  of  T^be  Hiftory  of  Great  Britain  on  a  new  Plan^  may  per- 
haps be  thought  neither  partial  nor  confident ;  who  fays,  in  a 
letter  to  Mr  Tytler,  publiihed  in  the  volume  of  TranfaBions  of 
the  Antiquarian  Society  of  Scotland^  That  he  would  be  a  bold  man 
who  fhould  now  publifh  an  hiftory  of  Queen  Mary,  *  in  the 
fame  ftrain  with  the  two  hiftorians,  (Mr  Hume  and  Dr  Ro- 
bertson), whofe  opinions  on  the  fubjedl  the  Enquiry  had  exa- 
mined and  controverted. 

I  CANNOT  help  «obferving,  in  juftice  to  Mr  Hume's  impar« 
tiality,  that,  no  poflible  motive  could  be  af&gned  for  the  preju- 
dice which  the  favourers  of  Queen  Mary  have  fuppofed  him 
to  entertain  againft  her.  As  a  party  queftion,  in  which  view 
Mr  Tytler  has  placed  it  in  his  IntroduBion  to  the  latter  edi- 
tions of  his  work%  Mr  Hume  had  furely  no  bias  to  miflead 

him 

*  **  Tux  charader,  accomplifliments  and  misfortunes  of  this  Princefi,  (fays  the 
Introdadion),  have  been  the  fubjeft  of  much  writing  and  controverfy  among  the 
Britifli  hiftorians.  Republican  writers,  equallj  averfe  to  monarchj  and  to  the 
HouTe  of  Stuarti  hare  drawn  her  pidare  in  the  blacked  colonrsy  by  traducing  her  as 
an  accomplice  with  the  Earl  of  Bothwcll  in  the  murder  of  the  Lord  Darnlet  her 
hufband.  On  the  other  hand,  the  writers  attached  to  the  ancient  conftitution  of  their. 
Gountrjy  and  to  the  Family  of  Stuart,  have  regarded  that  unfortunate  Princeis  as 
one  of  the  moft  virtuous  and  accompliihed  charaAers  of  that  age,  and  as  a  vifiim  to 
the  fecret  confpiracies  carried  on  bj  fome  of  the  heads  of  the  reformed  party  in  her 
kingdom  for  her  deftrudion." 
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hiiin  in  the  coniideration  of  it :  and  it  is  a  circumftance  rather     tS^^^}  ""^^f. 
lingular,  that  while  he  has  generally  been  charged  vnxhToryifm 
by  one  party,  he  Ihould,  on  th.e  other  hand,  be  accufed  by  im- 
plication of  Repuhlicamfm  in  this  queftion  on  the  hiftory  of  the 
unfortunate  Queen  of  Scots, 

The  other  illuftrious  hiflorian,  whofe  opinions  Mr  Tytler 
controverted  in  his  Enquiry,  though  of  oppofite  fentiments 
from  Mr  Tytler  as  an  author,  lived  with  him  in  habits  of 
private  friendfhip  and  familiar  intercourfe.  The  laft  time  Mr 
Tytler  dined  at  Dr  Robertson's,  he  faw  with  peculiar  fa- 
tisfadlion  Hamilton's  hiftorical  pidure  of  Queen  Mary,  with 
the  portrait  of  the  Dodlor  on  one  fide,  and  his  own  upon  the 
other.  Dr  Robertson,  talking  accidentally  with  the  writer  of 
this  account  on  the  fubjedl  of  the  Marian  controverjy^  faid,  **  I 
have  told  Mr  Tytler,  that  nothing  but  a  regard  for  what  I 
conceive  '^to  be  hiftorical  truth,  could  have  given  my  hiftory 
that  complexion  which  is  fo  different  from  what  he  thinks  it 
ihould  have  worn,  Mary  was  the. natural  heroine  of  my  hi- 
ftory, if  truth  had  allowed  me  to  make  her  fo." 

Such  would  have  been  th^  natural  vanity  of  an  author ;  nor 
was  the  national  vanity  of  a  Scotfinan  lefs  interefted  in  the  fate 
of  this  beautiful  and  unfortunate  Queen,  whom  her  evil  de- 
ftiny  tranfplanted  from  the  funfhine  of  a  gay  and  gallant  court 
to  a  barbarous  and  unfriendly  clime  ;  to  a  clime,  ftiaken  by  the 
(lorms  of  fadlion,  and  defolated  by  the  furious  contentions  of  a 
tyrannical  and  favage  ariftocracy.  It  has  been  matter  of  regret 
vrith  fome  who  feel  for  the  Princefs  in  this  view  of  her  hiftory, 
.  that  her  advocates  have  not  left  her  caufe  to  thofe  feelings,  but 
have  puflied  very  far  her  pretenfions  to  unimpeachable  condudt 
.  and  princely  virtues,  inftead  of  pleading  an  apology  for  error  or 
weaknefs,  from  the  circumftances  of  the  times  and  the  intrica- 
cies of  her  fituation.  Even  in  the  pages  of  Robertson,  after 
all  that  he  has  allowed  of  prefumptive  evidence  for  her  impru- 
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WT>S?rf Efq^    dence  or  her  crimes,  the  fentiinent  of  die  reader,  let  his 'hifto*- 

rical  opinion  be  ever  fo  adverfe  to  die  Queen,  prevails  over  his 
jnftice,  and  the  dramadc  effed  of  the  ftory  is  uniformly,  com« 
paflion  for  the  Princefs,  and  refentment  againft  her  enemies. 

To  him  who  looks  on  that  portion  of  hillory  rather  with  the 
eye  of  a  moralift  than  of  an  andqxiarian,  her  marriage  with 
BoTHWELL  is  the  mod  unfavourable  paiTage  of  her  life,  both 
as  affedting  the  propriety  of  her  condudl  in  that  pardcular,  and 
as  tending  to  corroborate  the  evidence  jproduced  by  her  ene- 
mies on  the  great  charge  of  privacy  in  the  murder  of  her  huf- 
band.  Of  that  marriage,  Dr  Henry  thus  exprefles  himfelf,  in 
the  letter  I  mentioned  .  above^^  written  to  Mr  Tytler  on  the 
2oth  of  July  1790,  a  few  months  before  his  (Dr  Henry's) 
deadi.  "  Her  laft  marriage  (£ays  the  Dodlor)  was  the  moft 
unhappy,  and  there  feems  ftill  to  be  fome  difficulty  in  vindica- 
ting her  conduA  in  contradHng  that  marriage.  Was  Ihe  feized. 
by  Both  WELL  in  her  paffage  from  Linlithgow,  in  confequcnce 
of  a  pre-concert,  and  with  her  own  confent ;  or  was  it  by  mere* 
violence,  and  without  her  having  any  intimation,  that  fuch  an. 
attempt  was  made  ?  If  I ,  could  anfwer  that  queftion,  I  fliould 
know  what  to  think  of  feveral  other  things,7' 

In  confequence  of  this  letter  from  Dr  Henhy,,  Mr  Tytler. 
wrote  a  Divert  at  ion  on  the  Marriage  of  ^em  Mary  with  the 
Eari  of  Bothwell  ;  which,  with  the  letter,  riiat  occafioned  it, 
was  publiflied,  in  1792,  in  the  TranfaAidns  of  the  Antiquarian, 
Society  of  Scodand,  of  which  Mr  Tytler  was  one  of  the  Vice- 
prefidents.  In  this  difIertation,.h£  maintains,,  in  conjun<5tion^ 
with  WhiTAKER  and  Steuart,.  diat  die  Queen's  marriage 
with  Bothwell  was  an  object  which  the  treacherous  Murray 
and  his  afTociates  had  all  along  wifhed  to  accomplifh,  and  that 
it  was  at  laft  brought  about  hj  die  daring  ambition  (encou- 
raged by  them)  of  Bothwell  himfelf,  who,  having  feized  the 
Queen  on  her  return  from  vifiting  her  fon  at  Linlidigow,  car- 
lied  her  prifoner  to  Dunbar,  where,^  by  the  moft  flagitious  and 

violent 
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Violent  means,  he  firft  obtained  the  privilege,  and  then  the  legal    ^f^"f  «^. 
charadter  of  a  huiband 

I  HAVE  placed  this  Diffirtation  next  in  order  to  the  Enquiry^ 
becanfe  both  relate  to  the  fame  hiftorical  fa<^  though  in  point 
of  time  it  was  the  laft  of  Mr  Tytler's  compofitions.     Before  . 
that  DijQlertation,  he  had  produced  feveral  other  works  on  hifto^ 
jrical  and  literary  fubjeiSts,  namely, 

I.  TCbe  Poetical  Remains  of  James  the  Firft ^  King  of  Scotland^ 

In  one  volume  8vo,  publifhed  at  Edinburgh  in  1783.  The  vo* 
liune,  of  which  the  above  is  the  general  tide,  contains  a  DifTer- 
tation  on  the  Life  and  Writings  of  King  Jamjes  the  Fir  ft,  one 
of  thofe  Princes,  in  whofe  lives,  difaftrous  rather  than  unfortu- 
nate, ^dveriity  was  the  parent  of  wifdom  and  of  virtue,  and 
i^as  cheared  by  religion,  philoibphy,  and  the  mufes.  This  t>if* 
fertation  introduces  two  well  known  ancient  poems,  which  Mf 
Tytler,  on  very  ftrong  grounds,  afcribes  to  the  King,  viz.  The 
King's  ^air,  and  Cbrift^s  Kirk  on  the  Green.  The  poem  of 
T'be  King*s  ^uair^  or  in  modem  Englifh  the  King's  book,  is  a 
very  ftriking  proof,  not  only  of  the  poetical  genius  and  imagi* 
nation  of  its  author,  but  of  a  tafte  c\ikivated  and  refined  by  an 
acquaintance  with  the  claffical  poetry  q£  the  ancients,  and  the 
works  of  thofe  eminent  bards  who  were  his  cotemporaries^ 
ChauceR)  Gower  and  L  yd  gate.  The  fubjedl  of  the  poem 
is  the  paflion  of  James  for  his  lovely  miftrefs  Jane,  daughter 
€)£  the  Earl  of  Somerfet,  who  afterwards  became  his  Queen ; 
and  the  chief  circumftances  of  the  poet's  life,  the  misfortunes 
of  his  youth,  his  long  captivity^  the  incident  which  gave  rife 
to  his  love,  its  purity,  conftancy,  and  fucceis,  are  well  defcribed 
under  the  quaint,  but  at  that  time  fafhionable  figure  of  poetry, 
allegorical  vifion.  This  work,  which  is  mentioned  by  John 
Major  as  the  compofition  of  James,  and  which  in  later  times 
had  been  feen  by  Biftiop  Tanner  in  an  ancient  MS.  among 
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Account  of         the  Seldenian  afchieves  in  the  Bodleian  library  at  Oxford^  was, 

in  confequence  of  a  diligent  fearch  made  at  Mr  Tytler's  infti- 
gation,  happily  recovered,  and  by  him  now  for  the  firft  time 
given  to  the  public,  with  explanatory,  critical  and  hiflorical  notes. 
The  poem  of  Chnjfs  Kirk  on  the  Green  was  well  known  to  the 
public,  and  had  long  been  admired  for  its  wit  and  humour ; 
but  it  had  been  afcribed,  even  by  antiquarian  writers,  to  James 
tbe  Fifth  of  Scotland,  the  author  of  7'be  Gaberlunzic  Man^  and 
other  ludicrous  compolitions.  It  occured  to  Mr  Tvtleb,  that 
the  public  was  in  a  twofold  error  refpedling  this  favourite  poem  ; 
firft,  in  confidcring  it  merely  as  a  jeu  d^efprit^  or  fanciful  dit 
play  of  the  author's  imagination  and  powers  in  the  ludicrous ; 
and  fecondly,  in  attributing  the  compofition  to  James  the  Fifth, 
In  the  DilTertation  on  the  Life  of  James  the  Firft,  he  has  ar- 
gued, with  much  ingenuity,  that  the  fc6pe  and  view  of  the 
work  was  political  and  patriotic ;  its  end,^  the  beft  purpofe  of  a 
Sovereign's  vmtings,  the  improvement  of  his  people.  The  En- 
glifli  at  that  time  excelled  all  other  nations  in  the  ufe  of  the 
bow.  James,  on  his  return  to  his  kingdom,  was  mortified  by 
the  ftriJdng  inferiority  of  his  own  fubjedts  in  that  particular  to 
their  warlikie  neighbours.  The  praftice  of  archery,  and  of 
weapon-f chawing^  a  military  exercife,  had  gone  into  fliameful 
negledl  during  the  weak  adminiftration  of  the  Regents  of  the 
kingdom.  To  remedy  this  defeft,  a  more  regular  difcipline 
was  enforced  by  the  young  Monarch,  by  ftatutory  regulations  ; 
who  tried  at  die  fame  time  the  efficacy  of  ridicule  in  compo- 
fing  this  ironical  fatire  (for  fuch,  according  to  the  ingenious 
fuppofition  of  Mr  Tytler,  is  CbriJVs  Kirk  on  tbe  Green)  on  the 
awkward  management  of  the  bow,  and  the  negledl  of  archery 
among  the  Scots.  In  the  age  of  James  the  Fifth,  the  vulgarly 
reputed  author  of  the  poem,  the  ufe  of  fire-arms  had  completely 
fuperfeded  the  bow  as  an  engine  of  war.  The  laws  of  James 
the  Fifth  required,  that  every  man  ftiould  arm  himfelf  with  a 
hackbut  or  mufquet.     In  that  era^  therefore,  the  fatire  on  the 
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want  of  fkill  in  archery  would  have  been  loft  or  mifapplied,  its  w.  r^kr!  e% 
irony  no  longer  felt,  its  falutary  end  no  more  perceived*  Be- 
fides  this  argument  from  the  general  tenor  of  the  poem,  Mr 
Tytler  has  adduced  the  intrinfic  evidence  arifing  from  the  lan- 
guage of  the  piece;  as  clearly  afcertaining  its  date  to  belong  to 
that  period  to  which  he  has  affigned  it. 

At  the  end  of  the;  poem  of  CbrlJVs  Kirk  on  the  Greeny  is  a. 
note  by  Mr  Tytler,  in  which  he  pays  a  juft  tribute  to  the 
worth  as  well  as  genius  of  our  celebrated  paftoral  poet  Allan 
Ramsay,  and  contradidls,  from  his  own  perfonal  knowledge, 
the  abfurd  ftory  of  Ramsay's  not  being  the  author  of  the  well 
known  paftoral  drama,  The  Gentle  Shepherd. 

Subjoined  to  the  Diilertation  and  Poems,  is  an  Eflay  by  Mr 
Tytler  (firft  annexed  to  Arnot's  Hiftory  of  Edinburgh,  pu- 
bliflied  in  1788)  on  the  Scottijb  mujic.  This  laft  was  very  pro- 
perly included  in  the  volume  above  mentioned,  from  its  con- 
nedlion  with  the  hiftory  of  the  Prince,  whofe  poems  it  was  the 
chief  purpofe  of  that  volume  to  record  and  illuftrate  ;  the  fy- 
ftem  maintained  by  Mr  Tytler  in  this  eflay  on  the-  Scottifh 
mufic,  being,  that  the  ftyle  of  the  ancient  melodies  of  this  coun- 
try was  firft  introduced  by  King  James  the  Firft.  This  was 
chiefly  founded  on  a  paflage  in  the  penfteri  diverji  of  Tassoni, 
better  known  as  the  author  of  the  celebrated  mock-heroic  la 
feccbia  rapita^  who,  mentioning  the  mufical  talents  of  this  Mo- 
narch, afcribes  to  him  the  "  invention  of  a  new  kind  of  mufic, 
plaintive  and  melancholy,'*  which  Mr  Tytler,  in  this  eflay, 
fuppofes  was  the  original  of  thofe  beautiful  and  pathetic  airs 
which  are  known  and  diftinguiflied  as  the  national  mufic  of 
Scotland.. 

H.-  Qhfir-- 
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w.T^fEfq;        H.  Obfcrvations  on  the  FISION,  a  Poem  firft  pubUfied  in 

Ramsay's  Lvergreetu 


Thefe  obferradons,  which  Vindicate  Allan  Ramsay's  title  to 
the  poems  in  queftion,  were  publifhed  in  the  before-mentioned 
volume  of  the  Antiquarian  Tranfadkions  in  1 792. 

IIL  An  Account  of  the  fajbionable  Amufements  and  Entertain^ 
ments  of  Edinburgh  in  the  lajl  Century ^  with  the  Plan  of 
a  grand  Concert  of  Mjufic  {^performed  there]  on  St  Cecilia^ s 
Day  1695. 

Mr  Tytler  was  likewife  the  author  of  a  paper  in  the  Loun^ 
gtry  Na  1 6.  ^^  DefeSs  of  modern  Female  Education  in  teaching  the 
Duties  of  a  Wife.^ 

On  all  Mr  Tytl£r*s  compactions  the  charadker  of  the  Man 
is  flrongly  impreiled,  which  never,  as  in  ibme  other  inftances^ 
is  in  the  fmalleft  degree  contradidled  by  or  at  variance  with  the 
charadker  of  the  Author.  He  wrote  what  he  felt,  on  fubjedta 
which  he  felt,  on  fubjedls  relating  to  his  native  country,  to  the 
arts  which  he  loved,  to  the  times  which  he  revered.  A  zealous 
Scotfman,  a  keen  muiician,  an  old  man  with  his  youthful  re- 
membrances warm  in  his  mind,  he  wrote  on  the  hiftory  of 
Scotland,  on  mufic,  and  on  the  amufements  of  former  times  in 
Edinburgh ;  and  I  confefs,  that  from  a  knowledge  of  this  cir- 
cumftance,  I  read  his  works  with  an  intereft  which  I  fhould  not 
feel,  if  I  confidered  them  as  flowing  from  a  pen  which  was  the 
inftrument  of  the  author's  ingenuity  rather  than  of  his  heart. 

His  heart  indeed  was  in  every  thing  he  wrote,  or  faid,  or 
did.  He  had,  as  his  family  and  friends  could  warmly  atteft, 
all  the  kindnefs  of  benevolence  :  he  had  its  anger  too ;  for  be- 
nevolence is  often  the  parent  of  anger.     There  was  nothing 

neutral 
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neutral  or  indiferent  about  Mr  Tytler.    In  plulofojAiy  and    mTtKW 
m  hiftory,  he  could  not  bear  the  coldnefs,  or  what  fbme  might 
call  the  temperance  of  fceptidfin ;  and  what  he  firmly  believed, 
it  was  his  diipoiition  keenly  to  urge. 

His  mind  was  ftrongly  impreffed  by  fentiments  of  religion* 
His  piety  was  fervent  and  habitual*  He  believed  in  the  doc- 
trine of  a  particular  providence ,  fupeiintending  all  the  a<5tions 
of  individuals,  as  well  as  the  great  operations  of  nature  ;  and 
he  had  a  conftant  knpreillon  of  die  power,  the  wiidom,  and  the 
benevolence  •of  the  Supreme  Being. 

His  reading  vwas  various  and  extenfive..  There  was  fcarcely^ 
a  fubje<fl  of  literature  or  tafte,  and  few  even  of  fcience,  that 
had  not  at  times  engaged  his  attention.  In  hiflory  he  was 
deeply  verfed ;  and  what  he  had  read  his  ftrong  retentive  me- 
mory enabled  him^afily  to  recal.  Ancient  as  well  as  modern 
fkory  was  familiar  to  him,  and  in  particular  the  Bridlh  hidory, 
which  he  had  read  with  the  moft  minute  and  critical  attention. 
Of  this,  befides  what  he  has  given  to  the  public,  a  great  num- 
ber of  motes  which  he  left  in  MS.  touching  many  controverted 
points  in  fioigliih  and  Sootdfh  hiflory^  afford  the  moft  ample 
proof. 

In  mvfic  as  a  fcience  he  was  uncommonly  Ikilledii  It  was 
his  favourite  amuiement ;  and  with  that  natural  partiality 
which  all  entertain  £>r  their  favourite  obje<5ls,  he  was  apt  to  ai- 
fign  to  it  a  degree  of  moral  importance  which  fome  might  deem 
a  litde  whimficaL  He  has  often  been  heard  tp  fay,  that  he  ne- 
ver knew  a  <good  tafte  in  muiic  aflbciated  with  a  malevol^it : 
hearty  and  being  afked,  what  prefcription  he  would  recommend 
for  attitming  an  old  age  as  healthful  and  happy  as  his  own  i 
^  My  pssfcription,  iaid  he,  is  fimple  :  fhort  but  cheerful  meals, 
mufic,  and  a  good  confcience.''  In  his  younger  days,  he  had 
been  a  good  performer  on  the  harpfichond ;  but  his  chief  inftru- 
ment  was  the  German-^ute,  which  he  thought  peculiarly  adapt- 
ed, to  the  ea^reffimi  of  thoie  natural  and  fitt^]^e  melodies  in : 

which. 
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Account  of        which  he  moft  delighted,  the  Scottifh  airs.     He  was  one  of  the  ttc 

TV.  Tyiler,£fq;  o  » 

original  members  of  the  Mufical  Society  of  Edinburgh^  in  which  ».:J 

he  continued,  during  a  period  of  near  fixty  years,  till  his  death  ;  zd 

during  the  greateft  part  of  which  time,  he  was  a  Direftor  of  iif 

that  Society,  and  felt  for  its  permanence  and  profperity  that  erfi 

warm  and  lively  intereil,  which  animated  him  alike  in  bufinefs,  zt 

in  ftudy,  and  in  amufement.  lijc 

In  perlbn,  Mr  Tytler  was  rather  thin,  and  fomewhat  below  xc  i 

the  middle  fize.     His  walk,  even  at  the  lateft  period  of  his  Hfe,  nl 

was  of  that  quick  and  fpringy  fort  which  accorded  with  the 
a(5livity  of  his  mind.     In  his  youth,  he  was  fond  of  manly  ex-^ 
ercifes,  and  often  talked  with  regret  of  thofe  which  the  gentle- 
men of  Scotland  had  lofl  in  the  refinement  or  eiBFeminacy  of 
modern  times. 

Endowed  with  fo  many  qualities  adapted  for  friendihip,  Mr 
Tytler  had  many  friends,  and  among  thefe  were  ibme  of  the 
moft  diftinguifhed  literary  characters  of  the  age.  In  that  num- 
ber were  the  late  Dr  John  Gregory,  Principal  Campbell  and 
Dr  Gerard  of  Aberdeen,  DrREiD,  Dr  Beattie,  Lord  Kames, 
and  Lord  Monboddo.  A  man  who  lives  fo  long  muft  necefla- 
rily  lofe  much  of  his  cotemporary  fociety ;  but  the  lofs  was 
compenfated  to  him  more  than  it  generally  is  to  perfons  of  his  ] 

age,  by  that  intereft  which  he  took  in  the  converfation  and  in  ^ 

the  amufements  of  the  younger  people  who  were  the  acquain- 
tance or  companions  of  his  children. 

He  was  indeed  of  a  temper  remarkably  focial,  and  found, 
from  the  congenial  ardour  of  his  own  mind,  particular  delight  in 
the  company  of  young  people ;  to  whom,  from  the  ftore  of 
anecdotes  he  poflefTed  regarding  the  incidents,  the  manners,  and 
the  habits  of  former  times,  his  converfation  was  equally  in- 
ilruiSlive  and  entertaining.  He  was,  however,  one  of  thofe 
fortunate  praifers  of  times  paft  who  are  perfe<5Uy  alive  to  the 
enjoyment  of  the  prefent ;  whofe  partial  recollection  of  former 
dmes  and  former  joys  refults  from  the  fame  warm  and  adtive 

temperament. 
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cemperttileiit  tkat  ftUl  preftrves  cotdiality  for  pitfent  friends     vi^rytL^ £% 

And  fpirit  for  prefent  amiiiemeuts.     He  retainbd  this  ardour 

lUid  atflivity  to  the  clofe  of  life ;  and  at  foorfcore,  wds  as  ready 

as  ever  to  jom  in  the  eonyerfation^  to  participate  the  mirth, 

CYca  to  enter  iftto  the  innotent  coliTiviid  frolic  of  his  young 

friends  and  relations.     At  his  countfy-^&£  of  WoodboufcUsy  di* 

flant  about  fix  miles  from  Edinburgh,  where  he  faw  them  with 

peculiar  fatiefadlion,  he  had  erefled  in  a  private  and  fombre 

waJk,  an  urn,  with  this  infcription  : 

Hunc  lucum 

Caris  mortuis  amicis 

Sacrum  dicat 

W.  T. 

Yet  from  this  walk,  from  the  indulgence  of  the  remembrance 
aad  regrets  which  it  infpired,  he  would  return  to  the  focial 
circle  within,  with  unbroken  fpirits  and  unabated  cheerfulnefs. 

In  domeftic  life,  Mr  Tytler's  chara<5ler  was  particularly 
amiable  and  praife-worthy.  He  was  one  of  the  kindeil  huHDands 
and  mod  aSecflionate  fathers.  At  the  beginning  of  this  account, 
I  mentioned  his  having  loft,  at  an  advanced  period  of  life,  an 
excellent  wife,  and  a  fon  and  daughter  both  grown  to  maturity, 
who  merited  and  poflefTed  his  warmeft  affedlions.  The  temper 
of  mind  with  which  he  bore  thofe  lofTes,  he  has  himielf  ex- 
prefTed  in  a  MS.  note,  written  not  long  before  his  death  ;  with 
which,  as  it  conveys  a  fentiment  equally  important  in  the  con- 
jQderation  of  this  life,  and  in  the  contemplation  of  that  which 
18  to  come,  I  {hall  conclude  the  prefent  Memoir :  ^*  The  lenient 
hand  of  time,  (fays  Mr  Tytler,  after  mentioning  the  death  of 
his  wife  and  children),  the  lenient  hand  of  time,  the  affec- 
tionate care  of  my  remaining  children,  and  the  duty  which 
calls  on  my  exertions  for  them,  have  by  degrees  reftored  me  to 

Vol.  IV.  (E)  myfelf. 
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Afcoiiflt  oT         myfelf.     The  memory  of  thofe  dear  obje<5l8  gone  before  mc, 

and  the  foothing  hope  that  we  fhall  foon  meet  again^  is  now  the 
fburce  of  extreme  pleafure  to  me.  In  my  retired  walks  in  the 
country  I  am  never  alone  j  thofe  dear  ihades  are  my  conftant 
companions  !  Thus,  what  I  looked  upon  as  a  bitter  calamity,  is 
now  become  to  me  the  chief  pleafure  in  life." 


m. 


IIL    A  Biographical  Account  of  Mr  William  Hamilton^ 

late  Profeffor  of  Anatomy  and  Botany  in  tbc  Univerftty  of 

Glafgow.    By  Robert  Cleghorn,  M  D.  F.  R.  S.  Edin. 
Ledlurer  in  Cbemijlry  in  the  Vniverfity  of  Glafiow. 


\Rjsad  6tb  Nov.  1792.] 


IN  writing  the  life  of  a  perfon  who  himfelf  publilhed  nothing, 
it  is  extremely  difficult  to  fatisfy  the  espedlation  of  his  par- 
ticular friends,  without  incurring  the  charge  of  adulation  from 
the  reft  of  the  public.  How  far  I  have  fucceeded  in  doing  ju- 
ftice  to  Mr  Hamilton's  merit,  without  infenfibility  or  exagge- 
ration, muft  be  determined  by  thoie  who  knew  him,  and  by 
thofe  who  can  appreciate  the  worth  of  fuch  profeilional  remarks 
as  I  ihall  lay  before  them  in  the  fequeL  Mr  William  Ha- 
milton was  bom  in  Glafgow  July  31,  1758*.  Having  fi- 
nifhed  the  ufual  courfe  at  the  Grammar  School,  he  went  to 
Glafgow  College  in  1 770,  and  continued  there  ftudying  with 
great  diligence  till  1 775,  when  he  became  Mafter  of  Ans  at  the 
age  of  feventeen. 

(E  2)  Having 

^  Hisiitber  was  Mr  Thomas  Hawiltok,  an  eminent  fargeon,  and  profeffor  of 
anatomy  and  botany  in  Glafgow  *,  bis  motber  Mrs  Isabel  Avdxrsom,  daughter  of 
Mr  Akbersok,  formerly  profeffor  of  cburch-hiftory  in  tbe  Univerfity  of  GJafgow. 
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w^T^^iL  Having  fhewn  an  early  and  (Irong  prediledlion  for  the  ftudy 

of  phyfic,  he  went  to  Edinburgh,  which  was  then,  as  it  is  ftill, 
the  moft  celebrated  fchool  of  medicine  in  Europe.  During  the 
fummer  of  1775,  he  ftudied  botany  under  the  late  worthy  Dr 
Hope  ;'  and  during  the  two  enfuing  winters  he  ftudied  with 
great  ardour  under  all  the  medical  profeflbrs,  and  enjoyed  the 
friendlhip  of  Dr  Cull  en  apd  Dr  BLACK^whp  hi^ving  hctr^i  for- 
merly members  of  the  Coyege  of  Glafgowj^  were  the  companions 
and  friends  of  his  father. 

MrHAM-iLTON  intended  to  have  remained  a  third  feaibn  in 
Edinburgh^  but  the  ftatse  of  his  father's  health  rendered  k  necef- 
fary  for  him  to  give  up  this  plan.  Accordingly,  in  fummer 
1777,  he  accompanied  his  father  to  Bath,  and  from  thence  to 
London,  where  he  was  recommended  tx>  the  particular  notice 
of  the  late  Dr  William  Hunter,  and  of  his  brother  Mr 
John  Hunter.  Each  of  thefe  gentleman  was  connected  with 
Mr  T.  Hamilton  l^  early  friendftiip,  and  a  cenllant  intercourfe. 
of  ^opd  offices,  Unde4*  tiieir  diredtiom  Mt  llAMiLiK>N  qtiickly 
dijftinguxfhed  himi)^  by^at  ardent  pHpfuit  of  anavomieal  and 
profefl^onai  knovi^ddge^whick  marked  every  part  ofihis  fubfequem 
life.  Thottgii  teft  at  an  early  age  to  his  own  condirA,  in  a  city- 
abpuMiing  above  aU  ot^iers  widi  objeds  of  pleftfisre  and  amui%^ 
ment,  he  rafifted  the  bl^idifliments  c^  bo^,  d»v<itifig^  his  time 
to  the  acquifidon  e€  knowl^ge^  applying  not  only  to  thopfe  par t^ 
of  ftudy  which  vj^TA  entettabiing,  b^t  td  thofe  aUb  which  xke 
young  are  apt  to  negledV  a&  unmtdPefting,  or  to  defpiie  as  uife- 
leik)  smkJ  m^nifdfUng,  on  every  ocdafion,  a  diligence  di!G:ouraged 
by*  no  dWHcullyy  and  inteiwipied^by  ftw  arvocations^. 

Such  condudl  did  not  efcape  the  eye  of  Dr  Hunter.  Ind^far 
tigabl6  himfelf,  he  was  delighted  wkh  appearances  of  profeffional 
zeal  among  his  ftudents  ;  and  he  was  fo  particularly  pleafed  with 
them  in  dpie  ion  of  his  old  finend,  that^  s^er  the  firft  feafon,  he  in- 
vited Mr  Hamilton  to  live  in  his  houfe,  axjd  committed  the  dif- 

fedling* 
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ftiJUng-rooin  to  his  arc.  In  this  fituation,  die  bed  that  a  ftudent  ^f^^^?^ 
of  anatomy  could  wifli  for,  Mr  Hamilton  continued  two  years 
hearing  the  ledlurcs,  and  enjoying  the  converfation,  of  the  firff 
anatomift  in  London.  How  far,  in  Dr  Hunter's  opinion,  he 
improved  this  opportunity,  appears  from  the  following  letter 
addrefled  to  Mr  T,  Hamilton,  December  31.  1778:  "  Your 
fbn  maikes  'me  very  happy  on  your  acCiount,  and  for  his  own 
fake.  I  fee  and  hear  much  of  him  j  and  every  body  regards 
him  as  fenfible,  diligent,  fober,  and  of  amiable  difpofitions.  He 
is  now  iu  the  diredl  road  for  acquiring  knowledge,  a^  director* 
in  the  difTedling-room.  *  It  obliges  him  to  apply,  bfecaufe  he  i^ 
to  anfwer  any  queftion,  and  folve  any  difficulty  that  may  occur; 
and  which  is  befl  of  all,  he  is  to  demonftrate  all  parts  of  the  bo- 
dy again  and  again  to  ftudents.  This  is  a  moft  inftrudlrive  pro- 
vince, and  a  fine  introdui^on  to  giving  ledtures,  as  it  gives  fa- 
cility in  public  fpeaking,  and  a  habit  of  demonftrating  diflindl- 
ly  and  clearly,  both  of  which  are  eafily  acquired  while  wc  are 
young ;  and  yet,  for  want  of  that  very  opportunity,  are  poflefled 
by  few.  In  this  way  he  will  acquire  not  only  knowledge,  but 
a  chara<fter  for  knowledge  with  the  public,  which  a  young  man 
c^not  procure  but  by  being  in  fonie  public  flat  ion.** 

In  another  letter  to  the  fame  gentleman,  dated  May  iS. 
1780,  Dr  Hunter  fays:  **  Your  fon  has  been  doing  every  thing 
you,  could  wilh,  ajid  from  his  own  behaviour,  has  profited  more 
for  the  tyime  than  any  young  itxB^A  I  ever  knew.  From  being  a 
favourite  with  every  body,  he  has  commanded  every  opportu- 
nity for  i^nprovement  which  this  great  town  afforded  during; 
his  (lay  here  j^  for  every  body  has  httti  eager  to  oblige  and  en- 
courage him.  I  can  depend  fb  niuch  on  him,  in  every  way, 
that  if  any  opportunity  fhould  oflfer  for  ferving  him,  whatever 
may  be  in  my  ppwer  I  Ihalf  confider  aS  doing  a  real'  pleafure  ta 
myjfdf.^ 
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vf^Hz^L.  '^"^  Opportunity  hinted  at  foon  occurred.     Mr  Hamilto* 

came  to  Glafgow  in  1780,  and  taught  for  his  father  during  the 
enfuing  winter.  Having  given  moft  fatisfying  proofs  of  know- 
ledge in  anatomy,  and  of  talents  as  a  leflurer,  he  was  appointed 
in  1 78 1  fuccefTor  to  his  father,  who  had  refigned  fome  time  be-^ 
fore.  When  confulted  about  this  appointment,  Dr  Hunter 
faid  to  the  Marquis  of  Graham,  now  Duke  of  Montrose, 
**  That  from  an  intimate  knowledge  of  Mr  Hamilton,  as  a 
man,  and  as  an  anatomift,  he  thought  him  every  thing  that 
could  be  wifhed  for  in  a  fuccefTor  to  his  father,  and  that  it  was 
the  interefl  of  Glafgow  to  ^ivc  bim^  rather  than  his  to  folicit  the 
appointment." 

His  father  lived  till  January  1782  j  but  the  whole  burden  of 
le<5luring,  and  the  greateft  part  of  the  bufinefs,  devolved  on  the 
ion.  The  bufinefs  was  very  extenfive,  as  old  Mr  Hamilton 
was  connedled  with  many  of  the  mod  refpedlable  families  ia 
Glafgow  and  its  neighbourhood.  His  profef&onal  character, 
too,  was  high  as  a  fuccefsful  practitioner,  and  a  fkilful  operas- 
tor  J  and  being  withal  a  man  of  great  hilarity,  and  genuine  hu- 
mour, his  company  was  courted  by  all  who  relifhed  wit  and 
good  fellowftiip.  From  the  co-operation  of  fo  many  favourable 
circumftances,  Mr  Hamilton's  progrefs  was  extremely  rapid, 
his  outfet  being  encumbered  with  few  of  thofe  difficulties,  which 
have  often  obftruded  the  courfe  of  other  young  practitioners. 
His  fath^  lived  long  enough  to  intro4uce  him  fully.  His 
youth  did  not  diminifh  the  confidence  of  his  patients  ;  becaufe, 
befides  knowing  that  he  had  fludied  with  uncommon  care,  in 
fituations  the  moft  favourable  for  acquiring  knowledge,  they 
believed  that  he  had  ready  accefs  at  all  times  to  the  experience 
of  his  father.  By  gentlenefs  of  manners,  by  unaffedled  benevo- 
lence, by  the  moft  prudent  circumfpedlion  in  all  his  condud, 
and  by  unremitting  attention  to  his  patients,  he  not  only  re- 
tained moft  of  thofe  who  had  employed  his  father,  but  added 

many 
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many  to.  the  ntimber.  While  he  pradifed  extenfively  as  a  fuf-  w?KUmuL. 
geon,  his  Ikill  in  anatomy  made  him  be  confulted  by  many  furr 
geons,  older  than  himfelf,  before  they  performed  operations.; 
and,  in  a  few  years,  thofe  who  had  been  his  pupils,  pradifing 
in  diftant  parts  of  the  country,  confulted  him  on  fimilar  occa- 
fions.  Befides  anatomy,  he  taught  botany  and  midwifery  j 
which  laft  he  pradtifed  with  fuch  fuccefs,  that  he  was  called  to 
almoft  every  difficult  cafe  near  Glafgow,  In  Odober  1783,  he 
married  Mifs  Elizabeth  Stirling^  an  accompliflied  lady, 
connedled  with  feveral  opulent  families  in  Glafgow  and  its 
neighbourhood.  From  thefe  connections,  his  pradlice,  already 
extenfive,  was  very  confiderably  increafed. 

Anxious  .to  excel,  not  only  as  a  Ikilful  phyfician,* and  an  ex- 
pert furgeon,  but  as  a  pubUc  teacher,  he  was  led  to  confider 
every  cafe  that  he  treated  more  accurately  than  is  ufually  done 
by  thofe  who  confine  their  attention  to  practice  merely*  Though 
naturally  convivial,  and  endowed  with  a  coniiderable  degree  of 
his  father's  humour,  he  avoided  company  as  much  as  he  could 
with  prudence,  and  devoted  every  vacant  hour  to  (ludy,  and 
efpecially  to  writing.  He  kept  a  regular  account  of  all  uncom- 
mon cafes,  accompanying  the  conclviiion  of  each  with  remarks 
fuggefted  at  the  moment,  and  formings  at  the  end  of  each  year, 
a  general  t^ble  of  the  difeafes  which  had  prevailed  during  the 
different  feaibns.  This  plan  facilitated  his  pradiice,.  and  was 
highly  gratifying  to  his  patients,  by  convincing  them,  that  their 
former  complaints  were  diftinSly  remembered  :  But  he  had  a 
higher  objedt  in  view  than  the  ailifting  (^  his  own  memory,  or 
the  gratifying  of  particidar  patients.  His  object  was  to  have 
publifhed  a  Syftem  of  Surgery,  illuftrated  with  cafes,  of  which 
feveral  are  fully  and  accurately  drawn  up.  As  a  fpecimen  of 
what  might  have  been  expected  from  this  work,  had  he  lived  to 
finifh  it,  I  fhall  mention  a  few  particxilars,  which,  on  account  of 

their 
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ty'ifcitoon.  ^^^^  novelty  or  uz^<»tance,  feem  looil  worthy  of  being' record- 
ed. 

U»OK  performing  lithotomy  for  the  firft  time»  he  vas  ftruck 
with  the  difficulty  of  introducixig  the  gorget,  ftn4  on  exAxnipa* 
tion,  he  found  it  blunt  at  the  point,  where  iharpnefs  was  xsi^Oi 
needed,  fo  that  inftead  of  cutting,  it  tore  the  urethra.  The  cu«* 
tier  finding  it  difficult  to  fharpen  the  gorget,  aa  commonly  9iade> 
up  to  the  buttcm  which  goes  into  the  ftaff,  Mr  Ham  ii^ton  4i^ 
reeled  him  to  make  it  in  two  ieparate  pioces,  whichi  locking  to- 
gether, had  all  the  firmnefa  of  the  old  inftrument,  wixh  the  ad^ 
vantage  of  beiog  eaiily  fharpened  when  taken  afwatdw*  This 
inftrument  he  always  employed  afberwaids  in  operat^ngy  ivhich 
he  did  often,  and  with  great  fucce&r 

In  midwifery  he  met  with  ieveraL  wicommon  ca&#,  of  whwb 
the  mod  remarkable  are  inftances  of  two  women  who  furyivtd 
a  complete  inverfion  of  the  wornb^*  He  detailed  thofe  cafes  to 
his  pupils,  along  with  others  that  ended  fatally  ;  and  took  oeeai- 
fion  from  tkem  alt  to  enforce  the  nectffity  of  avoiding  fbr^e,  Qt 
even  hafte,  in  delivering  women^  The  following  extra^,  nr^ly 
in  his  own  words,  proves  with  what  caution  he  treal:ed  1^  par 
tients,  and  with  what  care  he  confidered  theiar  cafes  afterwards  { 
^  I  have  feen  foor  cafes  of  inverted  uterus,  of  whkh  twa  par 
tients  died,  and  two  recovered*  llxis  cecovery  is  fe  fiagukfi 
diat  1  know  only  one  cafe  by  Thomias  Bartuo£I;KU8.  fimilar 
to  it. 

^^  The  great  objeS  in  tSk  cafes  of  ihcfa  danger,,  is  to  undefw 
ftand  fully  how  the  accident  li^ppensy  diat  io  we  may  be  able 
to  prevent  is  occurrence.  It  is  evident,  dut  the  utems  can  ne^ 
ver  be  irrverted  when  it  is^  contracted,  oc  evea  beginning  to  con^ 
tra^  itfelf ;  it  therefore  muft  happen,  wheni  the  fibres  of  it  afe 

relaacbtl, 

^'  Both  thefe  patients  are  flill  alive ;  and  tbe  hiflorj  of  one  b  given  in  the  Medi* 
pal  Communications  of  London,  vol.  a. 
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feUxed,  allowimg  thcmfeJves  to  he  bent  in  any  diredion,  and  wX"^^^*. 
when  the  uteru$^  i$  fUU  large.  This  is  tLe  coaditk)n  of  the  ute« 
ru$;  when  the  child  has  been  forced  away^  either  by  the  action 
merely  of  the  abdoinina)  mufcles  and  diaphragm,  or  by  the  af- 
Hftancei  as  it  is  called,  of  the  midwife,  fhould  the  placenta  ad*- 
here  to  the  very  fundus  or  near  it,  a  fmall  degree  of  force,  ap- 
plied to  the  cord,  may  invert  the  uterus  while  large,  flaccid,  and 
empty. 

**  The  fureft  method  of  preventing  fiKh  an  accident,  then, 
is  to  produce  a  complete  and  regular  contra<5lion  of  the  utenUt 
which  may  be  accompliihed  more  eaiily  thaQ  fome  have  imagin- 
ed«  For  we  know,  that  as  long  as  any  ilimulus  is  applied  to 
the  cavity,  and  efpecially  to  the  mouth,  which  is  the  moft  irri- 
table part  of  the  womb^  a  contraAion  will  take  place,  in  order  to 
expel  the  (limulating  caufe.  Therefore,  by  allowing  the  child 
to  be  bom  folely  by  the  pains  of  labour,  by  giving  no  ailiftance 
in  the  extra^ion,  (except  where  the  fize  of  the  child,  or  the  mal« 
conformation  of  the  pelvis,  render  afliilance  abfolutely  necei^ 
fary),  and  by  preventing  the  delivery  of  the  body  from  being 
accompliihed  by  the  abdominal^mufcles  folely,  we  force  the  ute* 
rus  to  contra^  itfelf,  and  to  expel  its  contents.  After  the  deli- 
very  of  the  body,  by  allowing  the  legs  to  he  for  a  fhort  ume  in 
the  vagina,  and  to  prefs  00  the  mouth  of  the  womb^  we  enfure 
its  contra^on. 

'^  By  fuch  manageiinent,  the  uterus  having  been  made  to  eon- 
trad  itfelf  properly,  we  have  the  placenta -ftparated,  and  ready 
for  extra^tiohp  Thus,  together  with  the  danger  of  inverfion,  we 
are  ff^^^  from  two  Qiore  con(^non  accidents,  viz.  a  retained  pla- 
centa and  a  flooding.  Befides,  the  child  is  lefs  hurt,  when  the 
flow  deUvery  allows  time  for  the  dilatation  of  the  paflage  ;  and  it 
funs  no  rifls^  of  thofe  fprains  and  bruifes  which  often  happen  in 
attempting  to  pull  away  the  child  without  the  aflifl;ance  of  a  la- 
bour^^pain.  *  . 

(F)  .    ''  I 
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Aetomtor  *^ 

W.  HamiltoD. 


I  HAVE  paid  particular  attention  to  this  fubjeft,  and  I  have 
always  found,  that  where  the  womb  was  inverted,  where  the 
placenta  was  retained,  or  where  much  flooding  followed  the 
birth,  the  child  had  been  born,  head  and  body  at  once,  by  a 
fingle  pain.  An  attention  to  this  point,  procured  Dr  Honter 
part  of  the  fame  which  he  fo  juftly  poflefled,  on  account  of  his 
fkill  and  caution  in  midwifery.  He  has  often  told  me,  that 
many  women  had  been  under  his  care,  who,  with  other  praAi- 
tioners ,  had  loft  much  blood,  and  been  expofed  to  much  danger, 
from  the  fpeedy  extradion  of  the  after  birth.  By  allowing  it  to 
feparate  flowly  from  the  uterus,  and  after  feparation  to  lie  for 
half  an  hour  in  the  vagina,  he  completely  avoided  the  flooding^ 
and  the  danger  that  attends  it.^'*^ 

Mb,  Hamiltok  was  called  to  many  cafes  of  luxation,  both 
of  the  flioulder  and  thigh  joint ;  in  reducing  which,  he  fucceed* 
ed  by  very  fimple  means,  after  other  furgeons,  who  employed 
the  force  of  machinery,  had  failed.  On  this  fubjedl  he  wrote 
an  accurate  paper  ;  in  which,  after  defcribing  thc'  joints,  with 
the  ligaments  and  muicles  that  furround  them  in  a  natural  ftate, 
he  coniiders  fully  the  change  brought  on  every  part  by  luxation^ 
deducing  partly  from  the  ftrudure  of  the  parts,  chiefly  from 
his  own  extenfive  experience^  the  following  "direiftions  concern- 
ing tlie  beft  mode  of  reducing  the  joint  to  its  natural  pofition, 

"  Th  e  fituation  of  the  mufcles  round  the  joint  differs  much 
according  to  the  kind  of  diilocation. 

"  In  all  cafes  the  deltoid  is  ftretched,  but  particularly  when 

the  bone  is  thrown  diredly  downwards.     The  long  head  of  the 

biceps  muft  be  fometimes  torn,  but,  where  it  is  not,  it  will  be 

extended,  and  the  ligament  through  which  it  paffes,  and  which 

binds  it  to  the  humerus,  will  be  always  lacerated  in  a  greater 

or  lefs  degree.     The  mufcles  that  arc  moft  deranged,  are  the  fu- 

prafpinatus,  fubfcapularis,  and  infrafpinatus.     Thefe  two  laft 

we  Ihall  call  the  lateral  mufcles  of  the  joint. 

"  In 
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•  .  *'  In  'the  diflocation  downwards  the  fuprafpinatus  will  be  on 
the  ftretchi  the  fubfcapularis  and  infrafpinatus  will  have  their 
fibres  lengthened,  and  their  diredlion  altered,  in  confequence  of 
the  head  of  the  humerus  being  thrown  below  the  glenoid  cavity. 

'*  When  the  bone  is  diflocated  outwards,  and  refts  on  the 
dorfum  fcapulae,  the  fituation  of  the  mufcles  will  be  nearly  tlic 
following :  The  fubfcapularis  and  fuprafpinatus  will  be  both 
very  much  ftretched,  while  the  infrafpinatus,  having  the  hume- 
rus thrown  under  it,  will  be  relaxed,  and  a  number  of  its  fibres 
will  be  torn  from  the  fcapula,  to  make  room  for  the  head  of  the 
bone. 

"  In  the  third  fituation,  when  the  bone  is  luxated  inwards, 
the  fuprafpinatus  and  infrafpinatus  will  be  on  the  flretch,  while 
the  fubfcapularis  will  be  relaxed,  and  in  the  fame  fituation  as  its 
oppoiite  mufcle  has  been  defcribed  in  the  preceding  fpecies  of 
diflocation. 

*•  This  account  is  drawn  from  the  natural  fituation  of  the 
parts,  and  the  few  cafes  of  diflocation  where  there  has  been  an 
opportunity  of  diffedling  the  arm.  It  may  be  obferved,  that  in 
all  the  three  fpecies  of  luxation,  the  fuprafpinatus  and  deltoid 
are  put  much  upon  the  flretch,  the  lafl  in  a  lefs  degree.  From 
this  we  may  infer  the  propriety  of  relaxing  thefe  mufcles  com- 
pletely during  the  time  of  redudion ;  and  this  is  another  reafon 
for  railing  the  arm  when  we  attempt  to  replace  the  bone. 

"  Mr  Thomson  *  fpeaks  of  the  head  of  the  humerus  being 
caught  between  the  tendons  of  the  infrafpinatus  and  teres  mi- 
nor, as  in  a  noofe  ;  this  can  happen  only  in  the  luxation  out- 

•  wards,  and  is  one  reafon  for  relaxing  them  completely  in  at- 
tempting redudtion,  by  throwing  the  arm  towards  the  fide  of 
the  fcapula,  oppofite  to  that  where  the  head  of  the  bone  is  lying. 
Having  mentioned  the  fituation  of  the  mufcles,  I  fhall  now 

(F  2)  point 

♦  London  Medical  Obfervations,  vol.  2.  p.  354. 
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wX,L?^a.      P^^^^  ^^^  ^^^  changes  that  take  ^ace  on  the  joint,  whcn'left  tin-- 

reduced,  as  being  our  proper  guide  in  judging  what  line  of  prac^ 
tice  is  to  be  followed  in  fiich  cales.  An  unreduced  luxation 
may  be  defcribed  in  three  fituadons :  The  firft,  when  the  partr 
are  little  changed  from  the  ftate  they  at^e  in^  immediately  after 
diilocation  happens.  The  fecond,  where  motion  is  beginaing  to 
take  place,  and  when  the  (oft  parts  become  adapted  to  the  dido- 
cated  ftate  of  the  bones^  And  die  ia(V,  when  a  new  joint  is 
formed.  After  the  head  &£  the  bone  is  lodged  on  fonne  pout  of 
the  fcapula,  it  is  found  to  coniblidate  the  cellular  snembrane 
and  mufcular  fibres  under  it,  fo  as  to  form  a  kind  of  foft  ibcket 
for  itfelf,  which,  by  the  preflurc  of  the  cartilage  on  ijhe  end  of 
the  humerus,  and  by  the  motion  the  arm  admits  of,  gits  a 
fmooth  furface.  The  burfal  ligament  totn  on  that  6de  next  the 
humerus,  is  pulled  acrofs  the  glenoid  cavity^  and  the  imifclea 
will  be  found  in  the  ftate  I  have  already  defcribed. 

**  After  the  inflammation  amd  fwelling,  confequenc  upon  the 
injury,  have  gone  off,  the  patient  will  be  {^ag«ied  with  paitss  in 
the  ftretched  mufcles,  and  will  be  incapable  of  moving  tihe  joint 
with  eafe.  The  inflammatkni  will  however  make  dbe  lacerated 
parts  grow  together,  fo  as  to  obliterate  the  paflage  through 
which  the  head  of  the  bone  efcaped  from  die  joint.  This  aiay 
be  reckoned  a  luxation  in  a  recent  ftate.  After  fbme  time  the 
mufcles  begin  to  adapt  themfelves  to  the  (late  of  the  boneis,  thofe 
that  were  overftretched  are  lengthened,  and  the  relaxed  ones 
contra<fl,  fo  dtat  the  perfi3n  is  capable  of  moving  his  arm,  and 
by  degrees  the  motion  becomes  mone  confiderable.  The  burfal 
ligament  now  gets  adhefion's  to  the  edges  of  the  glenoid  cavity, 
over  which  it  lies,  and  the  opening  in  it,  dirough  which  the 
bone  paffed,  is  filled  up,  fo  that  it  embraces  the  humerus  clofe- 
ly.  The  torn  pafTage  in  the  foft  parts  has  become  as  firm  as  if 
no  laceration  had  ever  take  place.  The  focket,  formed  in  the 
cellular  fubftance,  between  the  head  of  the  humerus  and  the 

fcapula> 
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lca^t(^  begim  now  to  be  remored, from  tine  conftant  prefliire     v^hS^Lu 

tMde  Tipon  it ;  and  before  this^  tdiich  we  would  call  the  Second 

ftate  of  Hkt  difloc^tion,  is  completed,  (hat  bone  is  refting  <m  the 

ftuface  of  the  fcapula  tt£elf.     it  is  much  to  be  wifhed,  that  it 

were  ^(certained)  by  accurate  ob£ervations,  when  dbefe  changea 

take  place,  and  pafticularly  when  the  third  ftate,  whidi  we  are 

next  to  de£:ribe,  begins*    This  iaft  fiate  of  a  diflocati<dn  is,  when 

nature  is  beginning  to  fonn  a  new  joint  to  fupply  the  place  of 

the  oM  one. 

**  The  foift  fecket  having  been  completely  removed,  the  hu- 
merus is  re^ng  on  the  Aarface  of  the  icapula.  By  preflure,  and 
frequent  motion,  a  cavity  is  foimed  for  die  head  of  die  bone ; 
the  furface  of  this  new  cavity  becomes  fmooth,  and  is  oov:ered 
with  a  cartilagmous  cruil ;  the  attachment  of  die  humerua  to 
the  pans  around  anfwers  the  purpoie,  and  at  Iaft  afliunes  dhe  ap- 
pearance of  a  ligament,  fo  diat  a  new  joint  may  be  faid  to  be 
formed  cxHnpletely  in  all  its  parte.  That  this  can  happen,  ha:s 
been  proved  by  difletSlion;  and  particularly  in  a  man,  after 
whofe  death  my  father  had  an  opportunity  of  examining  his 
arm,  which  had  been  diflocated  for  upwards  of  thirty  years. 
This  perfon  was  a  fencing-^nafter,  and,  as  it  was  hia  right  arm, . 
he  was  obliged  to  perform  with  it  a  great  variety  of  motions. 
He  h}d  acquired  fo  completely  die  uie  of  it,  that  he  could  per« 
form  all  the  diflferent  motions  necefTary  in  die  fmall  fword,  ex-^ 
cept  pufhing  a  high  carte  *• 

*^  Mon£eur  Moeeau  f  gives  two  caies  fimilar  to  this,  of  old 
luxations  of  the  thigh  ^  where  die  head  of  the  femur  had  formed 
a  new  acetabulum  for  itfelf  in  the  os  iimominatunu  Another 
cafe,  though  >not  of  a  diflocated  fhouldel*,  I  fhall  likewife  de- 

fcribe, 

•  Mr  TaoMsoK  difle&ed  a  maa  with  «  new  focket,  fotvned  ia  the  isfide  of  tb^ 
icapuk,  Med.  Obf.  vol.  a. 

t  McMoiRES  de  rAcademie  de  Chirurgeric,  tome  v.  p.  45.  fmall  edition. 
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icribe,  as  illuftrating  the  efibrts  of  nature,  to  fupply  the  motion 

between  bones  after  diflocadon,  and  "^here  a  procefs  for  forming 

a  new  joint,  that,  fo  far  as  I  know,  4as  never  been  deicribed,  is 

taking  place.     The  bones  are  froi^'  a  woman,  who  was  difledled 

in  the  theatre  here,  about  four  years  ago ;  the  thigh  had  been 

long  diflocated,  and  the  woxnaa  had  been  able  to  walk  about. 

The  neck  of  the  os  femoris  lay  on  the  edge  of  the  acetabulum, 

while  the  head,  which  is  chai^iged  in  its  ihape  from  the  preiTure 

of  the  furroimding  parts,  Was  on  the  dorfum  ilii  beyond  this 

cavity.     The  edge  of  the  Acetabulum  filled  up  the  hollow  at 

the  neck  of  the  femur,  which  is  made  deeper  by  its  preflure. 

1  here  are  two  proceiTes  of  bone  growing  into  the  acetabulum 

from  the  os  femoris,  and  which  at  lafl  would  have  formed  a 

kind  of  head  to  play  in  this  the  cavity  of  the  old  joint,  and 

thus  have  made  a  new  one  confiderably  different  from  that  in 

the  cafes  already  mentioned^     By  one  or  other  of  thefe  difierent 

ways,  nature  attempts  to  remedy  the  injury  done  to  a  limb  after 

luxation.     At  the  time  the  head  of  the  humerus  is  forming  a 

new  focket  for  itfelf,  the  glenoid  cavity  is  deftroyed,  its  fides  ^ 

approach  each  other,  and  the  hollowed  part  is  filled  up  by  grar 

nulations  of  bone.     The  burfal  ligament  adheres  to  the  furface 

of  this  cavity,  and  is  thus  to  all  appearance  loiL  ^1  d 

^  Th£  patient  continues  in  this  (late,  with  a  joint  either  more  ^'re 

or  lefs  perfe<5l,  and,  when  proper  attention  has  been  paid,  the  i'e, ; 

new  joint  may  be  made  a  very  ufeful  one;  and  to  this  point  '^,1 

alone  our  treatment  of  old  diilocations  ought  to  be  diredled.  ^^'mi 

The  treatment  of  luxations  mufl  difier  according  to  the  ftate  of  ster 

the  difeafe.     When  they  are  recent,  redudlion  in  the  eafieft  and  "  Ta 

fafefl  manner  is  the  furgeon's  obje<5i :  And  here  we  fliall  make  a  icle^ 

few  obfervations,  drawn  partly  from  what  we  have  already  fhown  ^ec|  j 

to  be  the  flate  of  the  joint  and  mufcles,  and  partly  from  experience.  rl^L 

^^  The  head  of  the  humerus  being  in  all  cafes  pulled  beyond 
Jthe  glenoid  cavity,  and  lodged  on  the  fcapula,  the  firft  flep  to-  \^^ 

wards 
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wards  replacing  it,  muft  be  to  draw  it  out,  (6  as  to  bring  it  over     w^SSLiton 
that  cavity  out  of  which  it  was  thrown. 

"  This  is  to  be  done  by  making  the  extenfion  of  the  arm, 
with  fuch  a  degree  of  force  as  to  feparate  the  bones  from  each 
other,  and  fo  applied  that  it  may  acft  only  upon  the  parts  round 
the  diflocated  joint.  When  extenfion  is  omitted,  as  was  the 
cafe  among  the  old  furgeons,  the  attempts  made  by  the  lever  to 
force  the  humerus  into  its  place,  fo  far  from  having  falutary, 
w^ere  attended  with  very  bad,  confequences.  Extenfion,  how- 
ever, in  the  modem  pradlice,  is  our  firfl  view.  The  refiftance 
to  the  extenfion  is  owing  to  the  contraiSlion  of  the  furrounding 
xnufcks,  which  is  partly  voluntary,  and  partly  the  efFedl  of  their 
being  much  ftretched,  from  the  new  fituation  of  the  bone.  The 
firft  it  is  feldom  in  our  power  to  prevent,  as  the  terror  of  r^duc-^ 
tion,  and  the  uneafinefs  confequent  upon  moving  the:  armj 
makes  the  patient  exert  his  rnufcles  to  refift  what  gives' him. 
pain ;  and  fo  far  as  no  refolution  in  him  can  prevent  this  ac* 
tion,  it  may  be  faid  to  be  involuntary.  Were  it  poflTible  to  de- 
ceive him,  and  make  him  fuppofe  we  were  only  examining  the 
Hate  of  his  arm,  when  we  were  really  making  the  proper  exten- 
fion, this  caufe  of  difficulty  might  be  overcome  in  fome  degree. 
The  refiflance  from  the  overftretched  mufcles  is  of  more  impor- 
tancie,  as  it  is  in  our  power  to  prevent  it,  and,  when  not  attend*p 
ed  to,  muft  increafe  the  furgeon's  difficulty,  and  by  extending 
the  mufcles,  already  too  much  on  the  ftretch,  may  produce 
greater  laceration  than  from  the  difeafe  intended  to  be  remedied; 

•*  The  obfervations  we  have  already  made  on  the  flate  of  the 
mufcle  after  diflocation,  muft  now  appear  neceffary,  being  on  a: 
fubjedl  little  attended  to,  though  of  great  importance,  and  par- 
ticularly as  they  lead  us  to  place  our  patient  in  fiich  a  manner 
as  to  remove  this  caufe  of  difficulty  and  danger. 

•*  Another  caufe  preventing  reduction,  is  the  bone  being 
pulled  in  fuch  a  dire^ion  by  the  furgeon,  as  not  to  pafs  through 

the 
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w  "SSiiL       ^  cavity  it  forn&ed  for  itielf  la  diflocation,  but  is.  made  to  prcfs 

on  the  furrounding  parts,  fo  that  if  the  force  is  continued  to  be 
exerted  in  the  faine  diredion,  a  new  paflage  muft  be  torn  for  it. 
Tliis,  like  the  lad,  may  be  avoided^  by  attending  to  the  moft 
probabk  poGtion  of  the  limb  when  the  accident  happened.  We 
have  attempted  to  prove,  that,  in  general,  diilocation  is  molt  apt 
to  happen  when  the  arm  is  raiied ;  and  therefore  that  this  pod- 
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tion  is  the  preferable  one  for  redudlion.     I  fuipedfc  in  many  :d 

cafes,  where  improper  attempts  to  reduce  the  bone  have  been 

made,  that  the  diiSculty  is  increafed  by  the  bone  tearing  a  paif- 

fage  for  itfelf  in  a  new  direction,  and  thus,  by  twifting  the  mui^ 

cles,  preventing  reduction  from  being  accomplifhed«  » j 

**  The  laft  obilacle  is  from  the  burfal  ligament.  As  in  no 
cafe  of  diflocatton  the  head  of  the  bone  can  pafs  out  without  la- 
cerating it,  £oy  in  reduction,  it  cannot  be  replaced,  unlefs  it  is 
brought  through  the  fame  opening  by  which  it  went  out ;  for 
if  we  attempt  to  bring  the  humerus  over  the  glenoid  cavity  in  a 
wrong  dlredlion,  the  ligament  will  get  between  it  and  the  fca* 
pula,  and  thus,  when  apparently  reduced,  the  bone  will  return 
to  its  old  iituation,  as  foon  as  the  arm  is  let  looie.  This  can 
be  avoided  only  by  the  pollure  of  the  limb ;  and  here  alfo,  in 
die  raifed  ftate  of  the  arm,  the  bone  will  return  moft  readily 
through  the  opening  in  the  ligament,  as  being  put  into  the  fame 
podtion  in  which  it  was  luxated. 

^^  These  three  great  di^iculties  in  redud^ion,  then,^  are  to  be 
remedied  by  a  proper  pofition  of  the  patient  and  of  his  arm ;  and 
this,  I  think,  there  can  be  no  doubt,  is  by  placing  him  fxy,  that 
the  extenfion  may  be  made  when  his  arm  is  raifed.  In  order  to 
this,  I  make  him  fit  on  tlie  ground,  the  fcapula,  with  the  glenoid 
cavity  upwards,  being  kept  fixed  by  two  affiftants  who  are  pla- 
ced behind  him.  I  put  a  towel  round  the  humerus,  immediate- 
ly above  the  elbow,  both  to  ^ve  me  a  firmer  hold  of  the  part, 
and  likewife,  that,  if  necefiTary,  I  may  have  a  place  for  an  affiftant 
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or  two  in  the  extenfion  to  lay  hold  by.  The  fore  arm  is  bent 
up,  fb  as  to  relax  the  biceps  completely  ;  and  this  I  prefer  to  the 
flate  of  half  flexion,  as  the  extenfor  triceps  is  not  one  of  the 
muicles  that  gives  any  difficulty  in  redudlion.  When  the  bone 
is  luxated  dii'e(5lly  downwards,  I  make  the  extenfion  Handing 
oppofite  to  the  patient's  fide ;  but,  when  it  is  either  outwards  or 
inwards,  1  place  myfelf  towards  that  fide,  oppofite  to  where  the 
head  of  the  bone  is  lying,  and  I  carry  the  arm  in  the  fame  di- 
Fe<5lion.  If,  for  example,  the  head  of  the  humerus  is  under  the 
peroral  mufcle,  I  carry  the  arm  outwards  towards  the  patient's 
back,  and  vice  verfa* 

^  I  THEN,  begin  to  make  the  extenfion  with  a  flow  and  fl:eady 
force,  but  of  fuch  a  kind  as  I  find  is  capable  of  overcoming  the 
refiflance  of  the  mufcles,  and  of  bringing  the  bone  out  of  its 
place.  After  it  is  completely  difengaged,  it  is  pulled  into  the 
glenoid  cavity  by  the  acJtion  of  the  furrounding  mufcles,  fo  as 
not  to  require  any  preflTure  in  the  axilla  to  raife  it  up.  In  this 
numner  1  have  reduced  feveral  diflocations  of  the  flioukler ;  and 
in  none  have  I  failed,  or  been  obliged  to  ufe  the  force  I  have 
ieen  applied*  in  other  modes  of  reduction,  and  without  eflfedl. 
Among  the  cafes  1  have  fucceeded  in,  there  were  feven  where 
all  the  other  methods  had  been  tried  in  vain  ;  and  in  three  of 
th^fe  the  arm  had  been  out  for  three  weeks.  Mr  White  of 
Manchefl;er  *  has  employed  a  mode  of  redu<5Uon  fimilar  to  this, 
as  to  the  pofition  of  the  arm ;  but  I  think  the  other  parts  of  his 
plan  arq  not  .equal  to  that  here  defcribed.  The  raifed  ftate  of 
the  arxft  is  likewife  advifed  by  Mr  Thomson,  from  the  fituation 
he  found  tlie  mufcles  i;n  the  difle<^ion  of  two  men  with  difloca- 
i:ed  humeri,  who  had  died  before  redu<5tion  had  bten  efFe^^ed. 

"In  this  manner  of  redu(flion,  all  the  extended  mufcles  are 
relaxed  by  the  arm  being  raifed  ;  the  fuprafpinatus  and  deltoid 
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Accgintof         in  the  diflocation  downwards;  and  in  that  to  the  fide, by  turning 

the  humerus  towards  the  fide  of  the  fcapula.  oppofite  to  that  on 
which  its  head  is  lodged,  the  lateral  mufcle  is  taken  off  the 
ftretch  it  was  put  into  by  the  diflocation.  When  thefe  over- 
flretched  mufcles  are  thus  attended  to,  the  reduction  becomes 
more  eafy  to  the  furgeon,  and  much  lefs  hazardous  to  the  pa* 
tient,  as  laceration  is  guarded  againfL 

"  After  long  and  violent  attempts  to  reduce  the  flioulder, 
particularly  with  the  mufcles  on  the  ftretch,  I  have  heard  of  the 
bone  becoming  fo  loofe,  that  when  it  had  been  at  laft  got  into 
its  focket,  it  fell  out  again  very  readily.  This  I  imagine  muft 
have  been  owing  to  the  mufcles  round  the  joint,  and  the  ligament, 
having  been  very  completely  torn,  fo  that  the  humerus  had  loft 
its  natural  fupport.  In  the  two  modes  of  redudlion  moft  com- 
monly made  ufe  of,  the  ftate  of  the  mufcles  is  not  enough  at- 
tended to.  When  the  arm  is  at  an  acute  angle  with  the  fide,  as 
when  we  attempt  to  force  in  the  bone  with  the  heel  in  the  ax- 
ijlla,  the  fuperior  mufcles  are  very  much  on  the  ftretch;  and 
when  the  patient  is  placed  on  a  chair,  and  the  arm  forms  a  right 
angle  with  the  body,  they  are  ftill  not  fufficiently  relaxed  to  prc- 
.  vent  additional  difficulty  and  danger ;  and  I  muft  agree  with 
Mr  Thomson  in  thinking  attempts  in  thefe  directions  often  the 
caufe  of  fucceeding  bad  confequences*  Another  advantage  of  re- 
dudlion  with  the  raifed  arm  is,  that  as  foon  as  the  humerus  is 
difengaged  from  the  fcapula,  the  mufcles,  that  from  the  nature 
of  the  diflocation  were  moft  extended,  contradling,  pull  it  into 
its  focket.  In  other  modes  of  redu^ion,  a  confiderable  force  is 
required  to  prefs  the  bone  into  its  place,  after  the  arm  is  fully 
extended.     When  this  force  is  great,  the  parts  that  lie  over  the'  ^1 

bone  muft  be  bruifed,  particularly  if  a  hard  body  is  ufed  to  ef-  '' 

fedl  this  purpofe.     On  this  account  the  ^mb^^  both  of  Freacr  ^ 

and  Petit,  appears  to  me  a  bad  inftrument.  It  pulls  out  the 
Mrm  at  right  angles,  and  therefore  it  requires  confiderable  ac-  ^ 

tion  PQ 
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tion  of^  the  end  of  the  inftniment  as  a  lever  to  force  the  humerus      wf  uTmuL 
into  its  place,  while  the  prefTure  on  the  patient's  fide  is  equal  to 
the  force  of  the  extenfion.     It  can  likewife  be  properly  ufed  on- 
ly in  the  diflocation  downwards. 

**  In  all  diflocations  of  the  humerus,  the  extenfion,  I  think, 
fhould  be  made  with  the  hands,  in  place  of  pulleys,  as  by  the 
firft,  the  diredlion  of  the  bone  can  be  better  adapted  to  the  re^ 
liftance  and  fituation  of  the  lurrounding  parts, 

*'  In  what  we  called  the  fecond  ftate  of  an  unreduced  diflo- 
cation, the  obftacles  are  more  numerous  than  in  the  recent.  The 
inufcles  have  now  adapted  themfelves  to  the  fituation  of  the 
bones,  the  hole  in  the  ligament  is  in  part  grown  up,  and  the  la- 
cerated paffage  in  the  foft  parts  is  obliterated  ^  the  fides  of  it  ha- 
ving, by  inflammation,  adhered  to  each  bthen  Thefe  being 
added  to  the  diflSiculties  in  recent  luxations,  render  the  redudlion 
here  both  more  difficult,  and  more  apt  to  be  attended  with  lace- 
ration, than  in  the  othen  Thefe  obfl:acles  are  to  be  got  over, 
however,  by  the  fame  means.  The  patient  ought  to  be  put  in- 
to the  fame  pofition,  and  the  extenfion  made  in  the  fame  man- 
ner, only  it  will  require  the  force  to  be  greater,  and  to  be  longer 
continued,  before  it  accomplifties  the  end  in  view.  I  do  not 
think,  however,  it  will  be  neceflfary  to  employ  any  other  me- 
thod, (as  that  of  Mr  White),  as  every  thing  may  be  done  by 
the  hand,  that  can  be  expeifled  from  pulleys. 

*Mn  the  laft  ftate,  and  even  in  the  latter  part  of  the  fecond, 
'  inftead  of  redvidlion,  we  fliiould  attempt  to  render  the  new  joint 
that  is  forming  as  perfect  as  pofllble.  This  is  to  be  done  prin- 
cipally by  making  the  patient  ufe  his  arm  as  often,  •  and  for  as 
long  a  time  as  he  can,  without  pain  or  fatigue,  and  to  perform 
with  it  a  variety  of  motions. 

**  In  this  way  we  will  haften  the  formation  of  the  new  joint, 
and  render  him  fooner  capable  of  ufing  his  arm.  That  this  ia 
pofllble  is  evident  from  the  cafe  of  the  fcncing-mafter  already 
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w  h'^iUwi.       mentioned,  who  followed  his  profeflion  for  upwards  of  five  and 

twenty  years  before  his  death,  and  who,  by  being  obliged  to 
ufc  his  arm,  acq\iired  the  motion  of  the  new  joint  fooner  than 
if  he  had  been  under  no  fuch  neceility. 

**  It  is  a  matter  of  importance  to  afcertain  when  the  changed, 
W2  have  defcribed,  take  place.  I  imagine  the  recent  ftate  may 
continue  for  a  fortnight  or  three  weeks  :  But  ftill  we  want  ob- 
fervations  to  point  out  when  the  mufcles  become  completely 
adapted  to  the  new  fituation  of  the  bones ;  when  the  glenoid  ca- 
vity begins  to  lofe  its  (hape,  and  the  ligament  to  adhere  to  it ; 
and,  particularly,  when  the  furface  of  the  fcapula  begins  to  be^- 
come  hollowed  and  fmooth,  fo  as  to  receive  the  head  of  the  hu- 
merus,  Theie,  however,  may  be  guefled  at,  by  the  quality  and 
degree  of  motion  enjoyed  in  the  diilocated  joint.     Were  thefe  « ] 

;  points  fully  afcertained,  they  would  guide  us  in  our  practice, 

and  prevent  attempts  being  made  to  reduce  old  diflocations, 
where  the  iurgeon,  from  want  of  knowledge  of  the  procefs  car- 
rying on  by  nature  to  form  a  new  joint,  and  the  obliteration  of 
the  old  cavity,  racks  the  patient's  limbs  to  no  purpoie ;  and  even 
jfhould  he  be  fuccefsful,  he  might  be  faid  not  to  reduce,  but 
really  to  dillocate,  as  he  deftroys  a  new  joint  beginning  to  en- 
jdy  motion^  and  throws  the  end  of  the  bone  on  a  furface  which 
has  now  loft  every  thing  neceffary  to  make  it  a  part  of  a  joint." 

Mr  Hamilton  had  occafion  once  to  open  the  cheft  of  a 
Lady^  who  had  water  in  her  breaft.  The  quantity  at  firft 
drawn  off  amounted  to  fixtee;i  ounces ;  a  great  deal  oozed  QUt 
afterwards,  and  fome  of  the  fymptions  were  for  a  little  relieved,  ^^[^J 

but  the  patient  died  in  a  few  weeks.     On  the  bcft  manner  of  "^^ci 

performing  this  operation,  he  makes  the  following  remarks :  '^  ca 

*'  In  Mr  Bell's  mode  of  operating,  which  I  here  followed,  ^^iep 

fimply  drawing  off  the  water,  and  avoiding  every  thing  that  may  ;M 

bring  on  inflammation  on  the  cavity,  is  not  fuflSiciently  kept  in  fRoAj 

view.    An  extraneous  body,  a  canula,  is  introduced  and  kept  in  ^ext^j 

for  \^ 
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fot  two  or  three  days.  The  effect  of  this  pracflice  is  evident  j  ^^"HamMtou 
inflammation  may  be  brought  on  over  the  cavity ;  fuppuration 
will  fucceed,  and  the  cafe  will  be  converted  into  one  of  em- 
pyema, with  an  opening  in  the  cheft.  The  effeds  of  keeping 
in  a  caniila  in  the  abdomen  were  found,  by  the  old  furgeons,  to 
be  fo  bad,  that  the  pra(5lice  was  given  up,  even  before  the  faint- 
nefs,  from  drawing  off  the  water  at  once,  was  fo  well  under- 
flood  as  to  be  capable  of  being  prevented.  In  our  patient, 
fymptoms  of  inflammation  from  the  canula  were  beginning 
when  it  was  withdrawn,  and  had  it  been  kept  in  another  day, 
the  inflammation  would  probably  have  become  fo  confiderable, 
that  it  might  have  been  expeded  to  produce  the  word  confe- 
quences. 

"  The  view  with  which  a  canula  is  introduced  and  kept  in, 
is,  to  allow  the  water  to  run  off  only  when  we  choofc  it,  and  to 
prevent  air  from  getting  into  the  cavity.  The  fir  ft  intention  it 
does  not  anfwer ;  as  in  our  patient,  though  it  wa$  introduced 
through  the  pleura  when  only  a  fraall  perforation  had  been 
made  in  it,  fo  that  it  might  be  clofely  embraced,  the  water  ooz- 
ed out  by  its  fides,  and  more  was  difcharged  in  this  way  than 
by  the  canula  itfelf, 

"  Air  is  likewife  more  apt  to  get  into  the  cavity  by  the  ca- 
nula, than  if  the  water  was  difcharged  without  it^  It  is  impot 
fible  to  ftop  it  fo  accurately  and  quickly  with  the  finger  or 
cork,  as  to  prevent  the  accefs  of  air,  when  there  is  little  water 
left,  or  when  the  lungs  are  not  in  a  fituation  to  fill  the  cavity, 
and  efpecially  when  the  patient  is  infpiring.  Tim  I  found  to 
be  the  cafe,  when  I  drew  off  the  laft  water  by  it.  But  before 
I  left  the  patient,  I  evacuated  the  air  as  completely  as  poflible, 
by  deprefling  that  fide  of  the  cheft  during  expiration. 

"  From  the  ftrudlure  of  the  thorax,  air  is  apt  to  be  drawn  in 
hy  the  e:^ternal  wound,  and  is  again  not  eafily  expelled.  The 
m<3^(^  ready  method  of  evacuating  it,  is  by  compreffmg  that  fide 

of 
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wXmiiLn        ^^  ^^  cheft  during  expiration,  at  the  fame  time  prefling  up  the 

vifcera  of  the  abdomen,  fo  as  to  make  the  diaphragm  afcejid ; 
and  thus,  by  leffening  the  cavity,  while  the  patient,  by  ihutting 
the  glottis,  prevents  the  air  from  efcaping,  but  forces  it  into  the 
coUapfed  lung,  we  force  out  as  much  of  it  as  poflible.  Other 
ways  of  evacuating  it  hath  been  fuggefted  by  different  writers. 
Sucking  it  out  by  a  fyringe,  or  an  elaftic  bottle,  are  common 
propofals,  but  I  am  afraid  can  never  be  put  in  pradlice.  The 
bottom  of  the  wound  between  the  ribs  is  fo  irregular,  that  they 
can  never  be  applied  when  the  canula  is  out;  and  when  it  is  in, 
more  air  would  be  admitted  during  the  time  the  fyringe,  or 
bottle,  was  fitting  on,  than  could  be  extradled  by  them.  But 
after  all  the  water  is  evacuated,  the  wound  muft  be  healed  up, 
for  if  not,  fuppuration  will  come  on  the  wound,  and  when  the 
canula  is  then  withdrawn,  the  fkin,  that  was  intended  to  adl  as 
a  valve,  will  have  become  fixed  by  the  inflammation,  and  will 
not  come  down  over  the  hole  in  the  pleura,  fo  that  air  muft  be 
admitted,  though  it  was  excluded  before. 

"  Whether  common  air  does  hurt  to  any  cavity,  I  doubt 
much.  Water,  with  a  penetrating  wound,  would  be  as  bad. 
The  inflanunation  of  tlie  wound  is  what  is  moft  to  be  dreaded, 
as  it  fpreads  from  that  over  the  whole  cavity.  The  canula,  there- 
fore, as  inducing  inflammation,  muft,  in  my  opinion,  be  very 
hurtful. 

**  In  place  of  the  operation  defcribed  by  Mr  Bell,  I  would 
propofe  doing  it  in  the  following  manner :  I  would  place  my 
patient  in  the  common  pofture,  and,  after  the  flcin  was  well 
pulled  up,  make  my  incifion  in  the  ufual  place  and  manner,  till 
I  came  down  to  the  pleura.  I  would  then  make  an  opening 
through  it,  about  half  an  inch  in  length,  merely  dividing  the 
membrane.  In  cutting  into  the  cavity,  great  care  fliould  be  ta- 
ken not  to  do  it  raflily,  left  an  adhefion  of  the  lungs  to  the  pleura 
be  over  the  incifion.     At  the  fame  time  we  muft  es;pe€l  to  find 

the 
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the  pleura  much  thicker  than  it  naturally  is,  owing  to  the  ef-  wTSri^^toiw 
fefts  of  inflammation,  and  the  preflure  of  the  water,  fo  that  a 
timid  operator,  not  aware  of  this  circumftance,  (which  is  not 
taken  notice  of),  might  defift,  from  an  idea  of  having  met  with 
an  adheiion,  when  he  was  really  only  half  way  through  the  mem- 
brane. In  a  cafe  of  hydrothorax  I  opened,  I  found  the  pleura 
cqftalis  a  fifth  of  an  inch  thick.  I  would  then  allow  as  much 
water  to  run  off  as  I  thought  proper,  two  afliftants  making  fuch 
a  degree  of  preflure  on  the  ribs  of  that  fide  as  to  prevent  their 
being  raifed  in  breathing,  during  the  time  the  fluid  was  dis- 
charged. After  I  had  drawn  off*  fuch  a  quantity  as  flowed  rea-* 
dily ,  and  the  patient  could  bear  without  faintnefs,  I  would  bring 
the  loofe  flcin  over  the  hole  in  the  pleura,  and  fix  it  there  with 
flips  of  emplaft.  adhefiv. ;  I  would  then  lay  the  patient  on  the  dif- 
eafed  fide,  fo  as  to  allow  the  water  to  ooze  off  by  the  wound, 
while  air  would  be  prevented  from  getting  in,  by  the  flcin  ad- 
ing  as  a  valve.  If  the  patient  grew  faint,  from  the  evacuation 
being  too  quick,  it  could  eafily  be  leflened,  or  flopped,  by  ma- 
king him  turn  more  and  more  towards  his  back,  or  oppofite 
fide,  fo  as  to  make  the  hole  in  the  pleura  lefs  a  depending  open- 
ing ;  or,  by  making  preflfure  upon  the  flcin  over  the  opening, 
the  difcharge  might  be  completely  flopped.  If  the  lung  was 
not  difeafed,  as  the  water  flowed  ofi^,  it  would  be  more  and 
more  filled  with  air,  and  expanded.  If  it  was  fo  much  difeafed 
as  to  be  incapable  of  expanfion,  by  no  mode  of  operation  can 
more  water  be  drawn  ofi^  than  what  diftended  the  cavity ;  a 
quantity  muft  be  left  equal  to  the  want  of  enlargement  of  the 
lung  ;  if  we  draw  ofl*  more  than  this,  air  muft  fupply  its  place ; 
for  we  are  not  to  imagine  we  can  take  away  all  the  water,  and 
leave  a  vacuum.  The  wound  will  admit  of  the  water  oozing 
long  enough  to  evacuate  all  that  fliould  be  taken  away  ;  and  it 
will  not  be  prevented  from  healing,  fo  as  to  endanger  the  pa- 
tient,  from  the  rifle  of  internal  inflammation.     If  we  find  a 

large 
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A-roanto£         laTgc  quantity  thus  evacuated,  it  will  prove  the  lung  of  that 
w.  Hamilton.       g^^  ^^  |^^  fouud ;  as,  air  being  entirely  excluded,  the  cavity 

muft  be  filled  up  by  that  alone,  after  the  water  is  difcharged.  If 
little  runs  off,  it  is  probably  one  of  thefe  cales  where  the  luhg 
is  fo  much  indurated  as  to  be  for  ever  incapable  of  performing 
its  funcflion.  In  the  firft  cafe,  the  patient  may  derive  benefit 
from  the  operation;  the  difeafe  may  be  prevented  from  recur- 
ring. In  the  other  we  have  done  him  no  hurt ;  he  will  breathe 
more  eafily  as  long  as  the  oozing  continues,  by  taking  away  the 
redundant  water,  but,  as  this  cannot  be  kept  up  long,  he  mud 
at  lail  be  left  to  his  fate.  , 

^^  Laying  the  patient  on  the  diieafed  fide  after  the  operation 
muft  be  of  fervice,  as  it  both  allows  the  water  to  run  off,  and  it 
prevents  him  from  enlarging  that  fide  of  the  cheft,  and  thus 
running  a  ri£k  of  drawing  in  air  by  the  wound.  When  a  canula 
is  kept  in^  this  is  impraiflicahle  $  the  patient  cannot  be  laid 
much  towards  that  fide  without  the  canuia  prefiTiQg  on  the  bed-- 
clothes. In  the  manner  I  have  propofed,  th^  operation  will,  I 
think,  be  more  fafely  performed,  and  might  therefore  be  oftener 
tried. 

"  What  I  have  faid  applies  only  to  hydrothorax.  In  em- 
pyema an  opening  muft  be  kept  in  the  cheft,  to  difcharge  the 
matter  as  it  forms.  The  two  diieafes  certainly  require  different 
furgical  treatment.  In  the  firft.  inflammation  has  not  tome  on, 
and  is  to  be  guarded  againft.  In  the  other,  the  coUedlion  of 
matter  is  the  effed  of  it,  and  its  being  regularly  difcharged  will, 
if  any  thing  can,  abate  it.  I  fliould  therefore  follow  Mr  Bell's 
plan^  in  this,  though  I  would  difier  from  it  in  the  other;  and 
as  the  fteps  of  the  operation  in  theie  two  cafes  would  be  the 
fame,  except  leaving  in  the  canula  in  empyema,  we  may  attemipt 

• 
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•  The  canuia  recommended  bj  Mr  Bell  has  no  lip  or  margin  round  the  opening. 
By  fuch  an  addition  it  has  a  hold  of  the  pans  round  the  opening,  and  can  be  kept 
#iuch  flcadier. 
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it  when  proper,  tliotigh  ^c  may  not  be  certain  of  the  nature  of    w.^Hat;af< 
the  fluid  contained.     In  mod  cafes  we  may  afcertain  this  before^ 
from  the  fymptoms;  but,  at  all  events,  the  pun<5turie  in  the  pleura^ 
will  put  it  beyond  a  doubt." 

Ma  Hamilton  had  an  opportunity  of  feeing  feveral  herniai 
in  women,  upon  fome  of  whom  he  operated  fuccefsfuUy ;  and^^ 
from  confidering  all  the  cafes  he  had  feen,  he  was  led  to  makef 
the  following  remarks,  fome  of  which  he  thought  new. 

**  When  I  began  the  pradlice  of  furgery,  as  I  had  never  met 
with  a  cafe  of  hernia  in  women,  I  believed  implicitly  in  the  doc- 
trines we  find  in  every  writer  on  the  fubjedl,  viz,  that  women 
have  feldom  bubonocele,  but  are  more  fubjedl  to  femoral  hernia* 
Soon  after  I  had  begun  to  pradife,  I  was  called  to  a  confultation 
about  a  woman  with  a  hernia,  which  had  been  flrangulated  for 
two  days.  As  it  was  placed  in  the  groin,  I  at  firft  fight  thought 
it  a  femoral  hernia  ;  but,  upon  examining  it  attentively,  I  found 
it  was  a  bubonocele  that  had  gone  towards  the  thigh,  in  place 
of  towards  the  labium.  The  operation  which  was  performed  put 
the  matter  beyond  a  doubt,  and  ihowed  that  it  came  through 
the  ring  of  the  muscle.  In  a  few  months  I  was  palled  to  anothei' 
I  {)atient  in  the  fame  fituatioh,  and  I  founds  to  my  furprife,  the 

fame  appearances  which  in  the  firft  I  took  to  be  a  lufus  natunej 
the  hernia  in  the  groin,  at  the  top  of  the  thigh,  and  yet  evident- 
ly coming  through  the  ring  ;  having  all  the  appearances  at 
firft  fight  of  femoral  hernia,  but  in  reality  a  bubonocele.  The 
operation  here,  likewife,  which  I  performed,  made  me  certain 
of  the  fadt.  In  a  third,  under  ftrangulation,  I  found  the  fame 
appearances,  and  operated^ 

^^  Finding  the  hernia  bubonocele  in  thefe  three  cafes,  yet 
with  all  the  appearance  of  that  ipecies  where  the  gut  is  pufhed 
om  under  Pa tJ part's  ligament,  I  began  to  fufpe<5t  that  the 
common  account  given  by  authors  wa»  erroneous,  and  that  bu- 
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Mconr^t  of  bonocele  had,  from  inaccurate  obfervation,  been  often  defcribed 

for  femoral  hernia.  From  the  time  I  began  to  have  thefe  luf- 
picions,  I  have  milled  no  opportunity  of  determining  my  point ; 
and  I  have  been  lucky  enough  to  have  the  diffedlion  of  two  wo- 
men, with  the  apparent  femoral  hernia^  which  turned  out  bubo- 
nocele* I  have  likewife  had  five  or  fix  living  patients  with  her- 
nia, where  I  had  an  opportunity  of  a  careful  examination,  and 
have  again  operated  in  a  fimilar  cafe.  As  the  refult  of  thelc 
ten  or  twelve  cafes  is  againd  the  common  opinion,  I  fhall  flate 
my  obfervations  at  full  length. 

*'  The  idea  that  a  bubonocele  in  women  was  to  take  the  fame 
road  with  a  fimilar  hernia  in  men,  has,  I  fancy,  milled ;  for  we 
find,  that  this  is  the  account  commonly  given  of  the  difeafe,  that 
the  gut  pafTes  down  into  the  labium.  Now,  if  we  compare  the 
two  cafes,  we  will  find  there  is  no  fimilarity.  In  men,  the  gut 
and  fack  are  furrounded  by  the  cremafler,  and  are  therefore 
conduded  towards  the  tefticle.  The  cellular  membrane  of  the 
fcrotum  is  free  of  fat,  and  therefore  yields  more  cafily  to  the 
prefliire  of  the  gut  than  that  of  the  parts  around  ;  and  thus  the 
hernia  pafles  more  eafily  in  this  direftion  than  in  any  other. 
In  women,  when  the  hernia  has  pad  the  ring,  it  has  no  crema- 
fler to  condudl  it  to  the  labium,  it  may  therefore  pufh  in  any 
other  diredlion ;  but  as  the  cellular  membrane  of  the  labium, 
and  from  it  to  the  ring,  is  very  much  loaded  with  fat  in  mofl 
women,  it  will  find  more  obftrudlion  in  this  direction,  and  will 
therefore  be  pufhed  where  the  parts  yield  more  readily.  The 
parts  on  the  groin  are  lefs  loaded  with  fat,  the  gut  therefore  will 
be  prefled  here.  This  I  found  corroborated  by  all  the  three 
cafes*  where  I  either  operated  or  was  afBflant ;  and  in  the  two 
difledtigns  the  hernia  was  pufhed  outwards  from  the  ring,  and  !lie 

in  one  it  had  gone  up  along  the  belly  above  the  ring;  This  on* 
)y  takes  place  when  the  hernia  is  fmalL  If  the  ring  is  much: 
opened,  and  a  great  c^uantity  of  gut  forced  out,  the  motion  of 

the 
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the  thigh  prefles  it  inwards  and  downwards,  and  it  then  goes     wT^iuim. 

I 

towards  the  labium.  This  I  have  inflaxlces  of  in  fome  women 
I  have  lately  examined  with  herniac. 

"  The  appearances  of  the  bubonocele,  when  fmall,  will  de- 
ceive a  pradlitioner  if  he  is  not  on  his  guard,  and  make  him  ima- 
gine it  a  femoral  rupture.  The  marks  by  which  the  one  may 
be  diftinguiflied  from  the  other,  though  iituated  in  the  fame 
place,  are  few  and  fimple* 

"  As  the  fafcia  of  the  thigh  joins  Paupart^s  ligament,  the 
femoral  hernia  is  always  under  this  fafcia  ;  it  is  therefore  more 
compreffed  ;  it  is  not  loofe,  and  we  cannot  fo  well  grafp  it  with 
the  hand  ;  and,  inflead  of  being  rounded  on  the  top,  it  is  more 
or  lefs  flattened.  The  bubonocele  again  is  only  under  the  fkin 
and  cellular  membrane,  is  therefore  looier,  can  be  grafped,  and 
is  rounded  on  the  top. 

**  In  femoral  hernia  the  fwelling  begins  at  the  edge  of  Pau- 
tart's  ligament,  and  goes  down,  and  we  feel  the  ring  and  the 
parts  above  the  ligament  uncovered  by  the  hernia.  In  the  bu<* 
bonocele  of  women  it  goes  over  Paupart's  ligament,  and  ibme* 
times  up  upon  the  mufcles  over  the  ling,  and  extends  more  to 
each  fide  along  the  bending  of  the  thigh  than  the  other. 

'^  From  thefe  marks  not  having  been  attended  to«  I  iuipedt 
much  that  the  place  where  the  hernia  lay  was  alone  taken  into 
view,  and  cafes  fimilar  to  mine  had  been  called  femoral  rup» 
tures.  Indeed  I  have  every  reafon  to  fuppofe  fb,  as  fome  of  the 
cafes  where  I  was  mod  certain  of  their  being  bubonocele,  had 
been  looked  on  as  of  the  other  kind. 

*'  I  WOULD  therefore  recommend  to  practitioner's  attention  to 
thefe  marks,  fo  as  to  determine  how  far  the  obfervations  I  have 
been  led  to  make  are  jufL 

^^  Th  e  bubonocele  in  this  fituation  in  women,  from  its  often 
lying  in  parts  over  the  ring,  makes  the  redudtion  much  more 
uncertain,  as  we  cannot  grafp  the  part  of  the  hernia  jufl  coming 

(H  2)  through 
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w^'iuJ^nton       through  the  ring,  fo  as  to  force  it  back^  which  is  eflendally  ne- 

ceflary  to  ready  reduction,  and  which  we  can  always  do  in 
men,  from  the  loofenefs  of  the  Ikin  at  the  top  of  the  fcrotum. 

"  Upon  examining  the  ftate  of  the  parietes  of  the  belly  in 
women,  and  comparing  them  with  thofc  of  men,  I  fee  no  reafbn 
for  their  being  more  fubjedl  to  femoral  hernia  than  bubonocele, 
though  in  general  I  think  them  lefs  liable  to  the  difeafe  altoge- 
ther than  men.  The  figure  of  the  pelvis  makes  Pa  up  art's 
ligament  a  little  longer  in  them,  but  the  fpace  under  it  is  in  pro- 
.  portion  as  well  filled  up  by  mufcles,  veffels,  and  fat,  fsfc.  fo  that 
no  more  room  is  allowed  for  the  vifcera  to  be  forced  out  in  the 
one  than  in  the  other.  The  rings  of  the  mufclc  in  women, 
though  lefs  apt  to  yield,  as  being  more  contradted  than  in  men, 
are  in  proportion  the  weaker  part,  and  therefore  the  paflage 
through  which  a  vifcus  will  be  more  readily  pufhed.  In  opera- 
ting upon  this  ipecies  of  bubonocele,  I  varied  a  litde  from  the 
common  method.  As  the  tumor  extended  along  the  bending 
of  the  thigh,  my  incifion  being  made  in  this  diredtion,  was  pa- 
rallel in  ibme  meafure  to  the  ring.  This  made  the  introdudlion 
of  the  biftory,  to  cut  the  tendon,  a  little  more  difiicult,  but  it 
gave  me  advantages  to  counterbalance  this  inconvenience.  I 
had  after.the  reduction  a  piece  of  integuments  above  the  inci- 
fion,  which  when  prefled  down  covered  the  ring.  This  fbon 
formed  adhefion  with  the  parts  below,  and  efieiSlually  excluded 
the  expofure  of  the  cavity  of  the  abdomen,  which  adds  muck 
to  the  danger  of  the  operation.  In  the  common  operation,, 
where  the  ring  is  laid  in  view,  and  is  at  the  b(^tom  of  the 
woiuid,  the  integuments  over  it  having  been  divided^  I  (ufifccft 
the  infiammation  on  the  edges  and  bottom  of  the  wound,  which 
is  kept  open,  extends  through  the  ring  to  the  peritonaeum,  alto- 
gether independent  of  the  expofure,  and  produoes  very  fatal  ef- 
fedls.  Now,  in  my  method,  this  was  prevented ;  the  integu- 
nenta  being  found  immediately  over  the  ring*     In  drefiing  the 

wound 
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wound  I.uied  flitches  to  keep  the  lips  together,  which  was  like-     w'l^miitoa., 

wife  aflHled  by  bending  up  the  thigh.     This  I  look  on  as  of 

confequence  in  every  operation  for  hernia,  as  the  healing  the 

parts  by  the  firft  intention  over  the  ring  muft  be  of  eflential  fer- 

vice  in  preventing  inflammation  in  the  abdomen ;  and  the  only 

objedHon  that  has  been  made  to  it,  the  rifk  of  the  gut  flipping 

out,  may  be  eafily  prevented  by  a  comprefs  over  the  opening  in 

the  tendon  for  a  few  days :  And  after  this,  as  adhefions  will 

have  taken  place,  unlefs  great  force  is  ufed,  no  protrufion  can 

happen/' 

To  theie  fpecimens  others  might  be  added,  were  not  this  me- 
moir already  too  long,  and  were  not  thefe  fufficient  to  juftify 
what  has  been  faidof  the  unremitting  attention  and  found  judg- 
ineiit<>f  a  geiitleman,  whofe  premature  death  was  regarded  by  ail 
his  friends  as  a  lofs  to  fcience  and  to  jfbciety.  His  conflitution, 
ibmewhat  enfeebled  by  early  and  intenie  application  to  fhidy, 
was  worn  out  with  the  toil  of  buflnefs  and  thought,  in  which 
he  v^as  continually  engaged ;  and,  alter  a  tedious  illnefs,  he  ex- 
.pired,  March  13.  ,1790,  in  the  thirty-fecond  year  of  his  age, 
V  kavingi^a  -widow  land  two  ions. 

Havin<J  lived  according  to  the  laws  of  religion  and  virtue, 
aod  being  naturally  of  a  placid,  cheerful  temper,  he  bore  much 
iufBTering  without  complaint,  looking  f(H*ward  to  death,  which 
fox  fomt  time  he  Imew  to  be  unavoidable,  with  thofe  fenflbili- 
tie9  indeed  which  every  good  man  feels  on  the  profpedl  of  lea- 
ving hi$  d^igpeft  friends,  and  entering  into  an  untried  exiflence, 
but  wit^ut  unmanly  deje<flipn  or  timidity.  Befides  the  appro- 
b^ti(>a  of  hi*  own  mind,  he  was  foothed  with  the  aflfeiSlionate 
attentions  of  al)  his  family,  and  with  the  regrets  of  his  brethren 
and  the  public,  whp  from  day  to  day  tefl:ified  the  utmoft  folici- 
tude  concerning  his  health ;  uttering  not  the  unmeaning  Ian- 
^uag?  of  ccpemony,.pr  the  interefted  one  of  flattery,  but  that  of 

fincere 
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^.*uILitob.       fincere  efleem  and  gratitude-     Even  when  hie  funeral  pafled 

along,  many  among  the  crowd  were  obferved  to  fhed  tears  for 
one  whofe  kindnefs  had  foothed  theif*  minds,  and  whofe  £kill 
had  relieved  them  in  the  hour  of  diftrefs ;  nature  prompting 
them  to  pay  this  grateful  tribute  to  him  Who  could  no  longer 
obferve  or  reward  them. 

The  foftnefs  and  tendefneft  with  which  he  fpoke  to  his  pi^- 
tients  ;  the  attention  with  which  he  liflened  to  all  their  com- 
plaints, however  frivolous  ;  the  readinefs  with  which  he  fym- 
patliized  with  their  feelings  ;  to  a  byeftander  in  health  might 
fometimes  appear  exceflive,  but,  to  the  fame  perfbn  in  difeafe, 
the  whole  appeared  but  a  reafbnable  exertion  of  humanity.  Be* 
lighted  with  the  kindnefs  of  his  manner,  his  patients  vied  with 
each  other  in  their  commendations,  of  which  he  proved  him- 
felf  worthy,  by  the  utmoft  delicacy  of  converfation,  and  the 
ftridteft  purity  of  conducSt,  no  lefs  than  by  exertions  of  fuperiot 
(kill,  and  by  a  punctual  laborious  attendance*  His  prudence, 
which  was  uncommon  for  his  years »  led  him  to  avoid  all  often^ 
tatious  display  of  the  extent  to  which  he  was  employed ;  by 
which  means,  together  with  the  mod  modeft  demeanour,  he,  in 
part,  ftifled  that  envy  which  is  apt  to  rife  in  the  old,  when  they 
fee  thenifelves  overtaken  or  outftripped  by  the  youngs 

As  a  ledurer,  his  manner  was  remarkably  free  from  pomp 
and  afieflation.  His  language  was  iimple  and  perfpicuous,  but 
fo  artlefs,  that  it  appeared  flat  to  thofe  who  place  the  beauty  bf 
language  in  the  intricacy  of  arrangement,  or  the  abundance  of 
figures.  His  manner  of  ipeaking  correfponded  With  his  ftyle, 
and  was  fuch  as  might  appear  unintereftiAg  to  thofe  who  think 
It  impofTible  to  be  eloquent  without  violent  geflures,  and  fre- 
quent variations  of  tone.  He  ufed  nearly  the  tone  of  ordinary 
converfation,  as  his  preceptor  Dr  Hunter  did  before  him,  aim- 
ing at  perfpicuity  only,  and  trufling  for  attention  to  the  impor- 
fiance  of  the  fubjedts  he  treated.     Thefe  he  feleded  with  ^eAt 

judgmenti 
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judgment.  Holding  in  contempt  all  hypothefes  unfupported  by  w'SS^ton. 
fadl,  and  inapplicable  to  the  improvement  of  praflice ;  omitting 
or  pafling  flightly  over  parts  remarkable  for  curiofity  more  than 
utility ;  he  demonftrated  with  great  diftin<£lnefs  and  precifion 
thofe  parts  which  it  is  necefTary  to  know  accurately  ;  accompa- 
nying his  demonftrations  with  fpecimens  of  morbid  parts,  and 
with  every  remark,  phyfiological  or  pradlical,  which  he  was  able 
to  coUecSl  from  extenfive  reading,  and  careful  refledion  on  his 
own  praflice.  To  excite  emulation  among  his  ftudents,  and  to 
honour  the  memory  of  his  friend,  he  gave  a  gold  medal,  bear- 
ing the  figure  of  Dr  William  Hunter,  as  a  prize  to  the  bed 
diflertation  on  a  furgical  fubjedl.  By  thefe  means,  he  had  the 
fatisfadion  of  contributing  to  increafe  the  number  of  medical 
(Indents  in  Glafgow ;  and  while  his  ftudents  became  from  year 
to  year  more  numerous,  they  began  to  difcover  alfo  that  ardour,^ 
which  it  is  impoflible  either  to  excite  or  maintain  where  the  ftu*^ 
dents  are  few. 
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rv.  Account  of  John  Roebvck,  M.  D.  F.  R.  S.  Edin.  Com^ 
municated  by  Mr  Jardine^  F.  R.  S.  Edik.  and  Profeffbr 
of  Logic  in  the  Univerjity  of  Glafgow. 


\Kead  jiprtl  j!^  ^796.] 


DOCTOR  John  Roibuck  was  bom  at  Sheffield  in  York- 
ihire,  in  the  year  lyxS*  His  father  was  a  confiderable 
maniifa^hirer  tod  exporter  of  Sheffield  goods/ who,  by  his  abi^ 
iities  and  induftry^  had  acquired  a  competent  fortune.  John, 
his  eldeft  Ton,  the  fubjed  of  this  memoir,  was  intended,  by  his 
father,  for  carrying  on  his  own  lucrative  bufinefs  at  Sheffield ;  but 
was,  from  his  early  youth,  irrefillably  attached  to  other  purfuits, 
more  calculated  to  gratify  his  ambition,  and  give  fuller  play  to 
his  powers.  Notwithftanding  this  difappointment  in  his  fa* 
vourite  objeA,  his  £ither  had  liberality  enough  to  encourage  his 
rifing  genius,  and  to  give  him  all  the  advantages  of  a  regular 
education. 

After  he  had  gone  through  the  ufual  courfe  of  the  Gram- 
mar-fchool  at  Sheffidd,  bdth  his  father  and  mother  being  ftridt 
diflcnters,  they  placed  their  fon,  fdr  fbme  years^  under  the  tui- 
tion of  the  late  Dr  Doddridge,  who  wis,  at  that  time,  mailer 
of  an  Academy  at  Northampton,  and  had  juftly  acquired  high 
reputation  among  the  difienters,  both  a6^  a  divine  and  as  an  in- 
ftruftor  of  youth.  Under  the  Do^ftor's  car?  Mr  Roekuck  made 
great  proficiency,  and  laid  the  foundation  of  that  claffical  tafte 
and  knowledge  for  which  he  was  afterwards  eminently  diftin- 
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guilhed.  It  would  appear  that  Dr  Doddridge  had  been  much 
pleafed  with  the  ardour  and  enthufiafm,  in  the  purfuit  of  know- 
ledge, difcovered  by  his  pupil ;  for,  Mr  Roebuck,  in  an  after 
period  of  his  Ufe,  ufed  frequently  to  mention  the  fubjeda  of 
converfations  and  inquiries  of  various  kinds,  in  which  the  Doc- 
tor had  engaged  him.  It  was  during  his  refidence  at  this  Aca- 
demy, that  he  contradled  an  intimate  acquaintance  with  his 
fellow  -  ftudents,  Mr  Jeremiah  Dyson,  afterwards  much 
known  in  the  political  world,  and  Mr  Mark  Akenside,  after- 
wards Dr  Akenside,  which  terminated  only  with  their  Uves. 

From  the  Academy  at  Northampton,  he  was  fent  to  the  Uni- 
verfity  of  Edinburgh,  where  he  applied  to  the  ftudy  of  medi- 
cine, and  particularly  to  that  of  chemiftry,  which,  about  that 
time,  began  to  attnuft  fome  attention  in  Scotland.  While  he 
refided  there  he  diftinguifhed  himfelf  much,  among  his  fellow- 
ftudents,  in  their  literary  focieties  and  converfations,  by  great 
logical  and  metaphyseal  acutenefs,  and  by  great  ingenuity  and 
refource  in  argumentation.  The  late  fagacious  Dr  Porter  field, 
to  whom  he  had  been  introduced,  obferved  and  encouraged  his 
riiing  genius,  and  was  greatly  inftrumental  in  promoting  his 
improvement.  There,  too,  he  formed  an  intimate  acquaintance 
vnth  Mr  Hume,  Mr  Robertson,  afterwards  Dr  Robertson, 
Mr  Pr INGLE,  afterwards  Lord  Alemoor,  and  feveral  other 
perfons  of  literary  eminence  ;  a  circumilance  which  produced, 
in  his  mind,  a  partiality  ever  afterwards  in  favour  of  Scotland, 
and  contributed  not  a  little  to  his  making  choice  of  it  for  t}ie 
chief  field  of  his  future  ezerdons  and  induilry. 

After  Mr  Roebuck  had  gone  through  a  regular  courfe  of 
medical  education  at  Edinburgh,  being  now  determined  to  fol^ 
low  the  practice  of  phyfic,  he  next  fpent  fome  time  at  the  Uni- 
verfity  of  Leyden,  then  in  high  reputation  as  the  firft  fchool  of 
medicine  in  Europe :  There,  after  the  ufual  refidence  and  courfe 
of  trials,  he  obtained  a  degree  in  medicine ;  and  his  diploma, 
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dated  21ft  February  1743,  has  affixed  to  it  the  refpe^flable  names     Account  of 

of  MUSCHENBROEK,  OsTERDYK,  VaN  RoYEN,  AlBINUS,  GaU- 

Bius,  &c.     He  left  Leyden,  after  having  vifited  fome  part  of 
the  north  of  Germany,  about  the  end  of  the  year  1 744. 

Soon  after  his  return  fi*om  the  Continent,  fome  circumftances 
induced  Dr  Roebuck  to  fettle,  as  a  phyiician,  at  Birmingham. 
Before  that  time,  Birmingham  had  begun  to  make  a  rapid  pro- 
grefs  in  arts,  manufaiflures,  and  population,  and,  by  the  death 
of  an  aged  phyfician,  an  opening  was  prefented  to  him,  which 
afibrded  an  inmiediate  profpedl  of  encouragement  in  that  line. 
His  education,  talents,  and  interefting  manners,  were  well  caU 
culated  to  promote  his  fuccefs  as  a  phyfician.  He  accordingly 
met  there,  at  a  period  more  early  than  he  expe<5led,  with  great 
encouragement,  and  was  foon  diftinguiihed,  in  that  town,  and 
the  country  adjacent,  for  his  fkill,  integrity,  and  charitable  com- 
panion, in  the  difcharge  of  the  duties  of  his  profeffiem. 

It  appeared,  however,  foon  after  his  reiidence  was  fixed  at- 
Birmingham,  that  his  (Indies  and  induftry  were  turned  to  other 
objedts  befides  thole  of  his  profeifion.  Strongly  attached  to 
the  riling  fcience  of  chemiftry,  he  conceived  high  views  of  ex- 
tending its  ufefiilnefs,  and  of  rendering  it  fubfervient  to  the 
improvement  of  arts  and  manufadtures.  With  this  view,  he  fit- 
ted up  a  fmall  laboratory  in  his  own  houfe,  in  which  he  (pent 
every  moment  of  his  time,  which  he  could  fpare  ft-om  the  du- 
ties of  his  profefiion.  There,  in  the  true  fpirit  of  his  great  ma- 
tter. Lord  Bacon,  of  whofe  philofophy  he  was  a  great  admirer, 
he  carried  on  various  chemical  procefTes  of  great  importance^ 
and  laid  the  fo\mdation  of  his  ftiture  projedis,  on  well  tried  and 
well  digefted  experiments*. 

(I  2)  The 

^  Venis  ezperientiae  ordo^  primo  lumen  accendit,  deinde  per  Inmen  iter  de« 
monftrat,  incipiendo  ab  experieotta  ordioau  et  digefta,  atqae  ex  ea,  et  educendo  aau« 
9mau,.et  aziomatibos  confiitutis,  rurfiis  ezperimenta  nora. 
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Dr  K^bu4  ^^^  ^^^  eflforts  of  his  genius  and  induftry,  thus  diredlcd, 

led  him  to  the  difcovery  of  certain  improved  methods  of  refi- 
ning gold  and  filver,  and  particularly  to  an  ingenious  method 
of  colledling  the  fmaller  particles  of  thefe  precious  metals,  which 
had  been  formerly  loft  in  the  praftical  operations  of  many  of 
the  manufadlurers«  By  other  chemical  procefies,  carried  on 
about  the  fame  time  in  his  little  laboratory,  he  diicovered  alfo 
improved  methods  of  making  fublimate,  hartfliom,  and  fundry 
other  articles  of  equal  im|)ortance»  After  having  received  full 
fatisfadlion  from  the  experiments  upon  v^hich  fuch  difcoveries 
and  improvements  were  founded,  he  next  digefted  a  plan  for 
rendering  them  beneficial  tp  himfelf,  and  ufeful  to  the  public. 
A  great  part  of  his  time  being  ftill  employed  in  the  duties  of 
his  profeflion,  he  found  it  neceflary  to  conne<5l  himfelf  with 
fbme  perfon  in  whom  he  could  repofe  confidence,  and  who 
might  be,  in  other  refpe<3bs,  qualified  to  give  him  fupport  and 
afiiftance  in  carrying  on  his  intended  eftablifluncnts.  With 
this  view,  he  chofe  as  bis  aflbciate  Mr  SAMif£x.  Garbet  of 
Birmingham,  a  gentlemen  well  qualified  by  his  abilities,  adi» 
vity,  and  enterprifing  fpirit,  for  bearing  his  part  in  their  future 
undertakings.  Their  firft  projedt  was  the  eftabliflunent  #f  an 
extenfive  laboratory  at  Birmingham,  for  the  purpofcs  above 
mentioned^  which,  conducted  by  Dr  Roebuck's  chemical  know^ 
ledge^  and  Mr  Gar  bet's  able  and  judicious  management,  was 
produdive  of  many  advantages  to  the  manufatSurers  of  that 
place^  and  of  fuch  emolument  to  themielves^  as  contributsed 
greatly  to  the  boldneis  of  their  future  projeda.  That  laboratory 
hasy  ever  fince  that  time,  contimied  at  Birmingham,  and  is  ftill 
conduced  by  Mr  Garbet.  Dr  RoEBtfCK,  long  before  hia 
death,  had  given  up  his  intereil  in  it. 

About  this  time,  in  1747,  the  Dodor  married  Mifs  Ann 
Roe  of  Sheffield^  a  lady  of  a  great  and  genexx)us  fpirit,  whofe 
temper  and  difpofition  equally  fitted  her  for  enjoying  die  {hx)- 
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fperous  circvmftances  of  their  early  life,  and  for  bearing  her    ^^^^^^ 
equal  fliare  of  thofe  anxieties  and  difappoincments  in  bufinef^ 
which  {haded,  but  did  not  obfcure,  the  later  period  of  their 

lives. 

Da  Roebuck's  unremitted  perfeverance  in  his  chemical  ftu- 
dies,  together  with  the  fuccefs  that  attended  them,  led  him,  ftcp 
by  litep,  to  other  refcarches  of  great  public  and  private  benefit. 

The  extenfive  ufe  of  the  vitriolic  acid  in  chfimiftry,  and  the 
pro^<5t  of  its  application  to  fome  of  the  mechanic  arts»  had 
produced  a  great  demand  for  that  article,  and  turned  the  at« 
tention  of  chemiils  to  various  methods  of  obtaining  it.  The 
late  Dr  Ward  had  obtained  a  patent  for  making  it ;  and, 
though  the  fubftanoes  from  which  it  might  be  obtained,  as  well 
as  certain  methods  of  obtaining  it,  had  been  known  to  others, 
and  particularly  pointed  out  by  L emery  the  elder,  and  by 
Glauber,  yet  Dr  Ward  was  the  firft,  it  is  believed,  who  efla* 
bliihed  a  profitable  manufacture  upon  the  difcovery.  Much, 
however,  was  wanting  to  render  the  acid  of  univerfal  ufe  in 
chemiftry,  and  of  extenfive  utility  in  the  arts,  where  great  quan«- 
tities  of  it  were  required.  The  price  of  it  was  high,  arifing 
from  the  great  expence  of  the  g)afs  veflels,  which  were  made 
ufe  of  by  Dr  Ward  in  procuring  it,  and  the  frequent  acci* 
cidents  to  which  they  were  liable  in  the  proceis. 

Dr  Roebuck  had  been,  for  fome  time,  engaged  in  making 
experiments  with  a  view  to  reduce  the  price,  and  at  length  dis- 
covered a  method  of  preparing  it,  by  fubftituting,  in  place  of 
the  glafs  veflels  formerly  ufed,  lead  ones  of  a  great  fize ;  which 
fubflitution,  together  with  fundry  other  improvements  in  difi^ 
rent  parts  of  the  procefs,  completely  effected  his  end. 

After  the  nece(&ry  preparations  had  been  made,  Mefifrs 
Roebuck  and  Garbet  eftabliihed  a  manufadhire  of  the  oil  of 
vitriol  at  Preftocpans,  in  Scotland,  in  the  year  1 749.  This  e(U- 
bliihment  not  a  !itde  alarmed  Dr  Ward,  who  attempted  to  de- 
feat 


Account  of 
Dr  Kocbuclr. 


(70)  HISrORT  of  the  SOCIETr. 

feat  their  plan,  by  taking  ont  a  patent  for  Scotland,  in  addition 
to  the  one  he  had  formerly  obtained.  In  this  attempt  he  failed. 
Dr  Roebuck's  difcovery  was  foxuid  not  to  come  within  the 
fpecification  of  Dr  Ward's  patent. 

The  Preflonpans  Company,  convinced  that  patents  are  of 
little  avail  iii  preferving  the  property  of  new  inventions  or  dii^ 
coveries,  in  conduifling  their  vitriol  works  refolved  to  have  re- 
courfe  to  the  more  efiedlual  methods  of  concealment  and  fecrecy. 
By  that  method  they  were  enabled  to  preferve  the  advantages  of 
their  ingenuity  and  induftry  for  a  long  period  of  years,  and  not 
only  ferved  the  public  at  a  much  cheaper  rate  than  had  ever 
been  done  formerly,  but,  it  is  believed,  they  realized,  in  that 
manufadhire,  a  greater  annual  profit  from  a  fmaller  capital  than 
had  been  done  in  any  fimilar  undertakng.  The  vitriol  work  is 
dill  carried  on  at  Prellonpans  ;  but,  long  before  Dr  Roebuck's 
death,  he  was  obliged  to  withdraw  his  capital  from  it. 

About  this  time  Dr  Roebuck  was  urged,  by  fome  of  his 
friends,  to  leave  Birmingham,  and  to  fettle  as  a  phyfician  in 
London,  where  his  abilities  might  have  had  a  more  extenfive 
field  of  exertion^  He  had  been  early  honoured  with  the  ac- 
quaintance of  the  late  Marquis  of  Rockingham,  who,  as  a 
lover  of  arts,  had  frequently  engaged  him  in  chemical  experi- 
ments at  Rockingham-houfe.  It  was  there,  alfo,  he  became  ac- 
quainted with  the  late  Sir  George  Saville,  and  with  feveral 
other  perfons  of  rank  and  influence.  His  old  friend  and  fchool- 
fellow,  Mr  Dyson,  too,  by  this  time,  had  acquired  confider- 
able  name  and  influence,  and  preflled  him  much  to  take  that 
ftep.  Under  fuch  patronage,  and  with  the  energy  of  fuch  ta- 
lents as  Dr  Roebuck  poflefl!ed,  there  could  be  little  doubt  of  his 
foon  arriving  at  an  eminent  rank,  as  a  phyfician  in  London. 
But  the  chemical  concerns,  with  which  he  was  at  that  time 
deeply  occupied,  held  out  to  him  a  profpe<5l  of  a  richer  harveft, 
determined  him  to  give  up  the  practice  of  medicine  altogether, 
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and  to  fix  his  refidence,  for  the  greateft  part  of  the  year,  in  Scot-     ^^?^*.;|^i 
land. 

The  fuccefs  of  the  eflabllihment  at  Preftonpans,  which  had 
far  exceeded  their  expectation,  enabled  the  Dodtor  and  his 
partner  Mr  Gar  bet,  to  plan  and  execute  other  works  of  dill 
greater  benefit  and  public  utility.  In  the  profecution  of  his 
chemical  ftudies  and  experiments,  Dr  Roebuck  had  been  led 
to  beftow  great  attention  on  the  procefles  of  fmelting  ironftone, 
and  had  made  fome  difcoveries,  by  which  that  operation  might 
be  greatly  facilitated,  particularly  by  ufing  pitcoal  in  place  of 
charcoal.  Mr  William  Caddell  of  Cockenzie,  in  the  neigh- 
bourhood of  Preftonpans^  a  gentleman  earneftly  intent  upon 
promoting  manufactures  in  Scotland^  had,  for  feveral  years,  la- 
boured, without  much  fuccefs,  in  eftablilhing  a  manufadbire 
of  iron  ;  a  circiunftance  which  may  have  probably  contributed 
to  turn  Dr  Roebuck's  attention  more  particularly  to  that  fub- 
je<ft.  As  the  capital  which  he  and  his  partner  Mr  Garbet 
could  appropriate  for  carrying  on  the  iron  manufa<5lure  was 
not  equal  to  fuch  an  tmdertaking,  and  chiefly  depended  upon 
the  profits  of  their  other  works,  their  firft  intention  was  to  at- 
tempt a  fmall  eftablifhment  of  that  kind,  in  the  vicinity  of 
their  vitriol  works  at  Preftonpans.  But  the  flattering  profpe<9;g 
of  fuccefs,  arifing  from  a  courfe  of  experiments  which  Dr  Roe- 
bug  k  had  lately  made,  encouraged  them  to  extend  their  plan, 
and  to  projedt  a  very  extenfive  manufa<ftory  of  iron.  A  fuffi- 
cient  capital  was  foon  procured,  through  the  confidence  which 
many  of  their  friends  repofed  in  their  abilities  and  integrity. 
In  fad,  the  eftablifhment  which  they  made,  or  rather  the  capi- 
tal which  gave  it  exiftence,  was  the  imited  capital  of  a  band 
of  relations  and  friends,  who  tnifted  to  Dr  Roebuck  and  Mr 
Garbet  the  management  of  a  great  part  of  their  fortune. 
When  all  previous  matters  had  been  concerted,  refpe<fling  their 
intended  eftablifhment,  the  chief  exertions  of  chemical  and  me- 
chanical 
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DrRoSolA.       chanical  (kill,  neceflary  in  the  execution,  were  expcded  from 

Dr  Roebuck.  It  fell  to  his  fhare  alfo  to  fix  upon  the  beft  and 
moft  favourite  fituation  for  ereifting  their  intended  works.  With 
that  view,  Dr  Roebuck  examined  many  different  places  in 
Scotland,  particularly  thofe  on  both  fides  of  the  Frith  of  Forth ; 
and,  after  a  careful  and  minute  comparifon  of  their  advantages 
and  difadvantages,  he  at  length  made  choice  of  a  Ipot,  on  the 
banks  of  the  river  Carron^  as  the  moft  advantageous  fituation 
for  the  eftablilhment  of  the  iron  manufadlure.  There,  he  found, 
they  could  eafily  Command  abundance  of  water  for  the  neceffary 
machinery  ;  and  in  the  neighbourhood  of  it,  as  well  as  every 
where  both  along  the  north  and  fouth  coafts  of  the  Frith,  were 
to  be  found  inexhauftible  quarries  of  ironftone,  limeftone,  and 
coal.  From  Carron,  alfo,  they  could  eafily  transport  their  -ma- 
nufa<5lures  to  different  countries  by  fea.  The  communication 
with  Glafgow,  at  that  time,  by  land-carriage,  which  opened  up 
to  them  a  teady  way  to  the  American  market,  was  Ihort  and 

eafy. 

Many  other  things,  which  need  not  be  here  enumerated,  fell 
to  Dr  Roebuck's  fliare  in  preparing  and  providing  for  the  in- 
troduftion  of  this  new  manufadhire  into  Scotland,  particularly 
with  refpedl  to  the  planning  and  eredlion  of  the  furnaces  and 
machinery.  To  infure  fuccefs,  in  that  department,  nothing 
was  omitted  which  ability,  induftry,  and  experience  could  fug- 
geft.  With  this  view,  he  called  to  his  afllftance  Mr  Smeaton, 
then  by  far  the  firft  engineer  in  England.  It  was  from  him  he 
received  plans  and  drawings  of  the  water-wheels  and  blowing 
apparatus,  which,  notwithftanditig  all  the  mechanical  improve- 
ments which  have  been  made  fince,  remain  unrivalled  in 
any  of  the  othef  ironworks  eredled  in  Britain.  This  was 
the  firft  introdu(5li6n  of  Mir  Siweaton  into  Scotland,  and 
was  the  occafion  of  various  other  difplays  of  the  fkJll  and  ex- 
perience of  that  celebrated  engineer  in  that  part  of  the  ifland. 

With 
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With  the  fame  view,  and  to  the  fame  effe<5l,  in  a  future  period     ^^  rJ^J^^ 
of  his  operations,  he  employed  Mr  James  Watt,  then  of  Glaf- 
gow,  and  had  the  merit  of  rendering  that  inventive  genius,  in 
the  mechanical  arts,  better  known  both  in  this  country  and  in 
England. 

Th  t  neceflary  preparations,  for  the  eflablifhment  of  the  iron- 
works at  Carron,  were  finiftied  in  the  end  of  the  year  1759 ; 
and  on  the  id  January  1760  the  Hrft  furnace  was  blown :  and 
in  a  Ihort  time  afterwards  a  fecond  was  eredled. 

No  period  of  Dr  Roebuck's  life  required  from  him  more  vi- 
gorous and  laborious  exertions  than  that  of  the  eflablifhment  of 
the  Carron  works,  and  the  firfl  trials  of  the  furnaces  and  ma* 
chinery.  His  family  and  friends  remember  well  the  ardour 
and  interefl  which  he  difcovered ;  the  incefTant  labour  and 
watchfulnefs  which  he  exerted  on  that  occaiion.  Every  thing 
was  untried,  the  furnaces,  the  machinery,  the  materials,  the 
workmen ;  the  novelty  of  the  undertaking  in  that  country,  its 
extent  and  difficulty,  and  the  great  flake  at  iffue,  were  circtun- 
flances  that  mufl  have  occafioned  much  ferious  thought  and  an- 
xiety to  the  partner,  upon  the  credit  of  whofe  knowledge  and 
experience  the  work  had  been  undertaken.  But  the  Dodlor  had 
great  powers  and  great  refources  :  and  the  firft  trial  gave  fuffi* 
cient  indications  of  future  iuccefs. 

FoK  fbme  time  after  the  eflablifhment  of  the  Carron  works, 
Dr  Roebuck  continued  to  give  his  attention  and  affiance  in 
the  general  management  and  fuperintendance  of  them,  and 
with  him  all  meafures  of  future  operations  were  concerted. 
During  this  period,  fbme  alterations  of  great  importance  were 
fuggefled  by  him,  and  carried  into  efiedl.  By  carefully  obfer- 
ving  the  progrefs  of  fmelting  in  the  furnaces,  at  firfl  worked  by 
bellows,  befides  their  being  fubjetfl  to  various  accidents,  the 
Dodlor  diicovered  the  neceffity  of  rendering  the  blafl  both 
flronger  and  more  equable }  aq^  propofing,  as  a  problem  to  Mr 
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Sm EATON,  die  beft  method  of  effedling  that  end,  that  celebra- 
ted engineer  foon  gave  the  plan  of  a  blaft  by  three  or  four  cy- 
linders, which  was  afterwards  tried,  and  fucceeded  even  beyond 
cxpeAation. 

When  the  bufinefs  at  Carron  funk  by  degrees  into  a  matter 
of  ordinary  detail,  and  afforded  lefs  fcope  for  the  Dodlor's  pe- 
culiar talents,  he  was  unfortunately  tempted  to  engage  in  a  new 
and  different  undertaking ;  from  the  failure  of  which  he  iiiffer- 
ed  a  reverfe  of  fortune,  was  deprived  of  the  advantages  refult- 
ing  from  his  other  works,  and,  during  the  remainder  of  his  life, 
became  iubjedled  to  much  anxiety  and  difappointment. 

The  eftablifliment  of  the  Carron  works,  and  the  intereft  Dr 
Roebuck  had  in  their  fuccefs,  had  naturally  turned  his  atten* 
lion  to  the  ftate  of  coal  in  the  neighbourhood  of  that  place,  and 
to  the  means  of  procuring  the  extraordinary  fupplies  of  it  which 
the  ironworks  might  in  future  require.  With  the  view,  there- 
fore, of  increafing  the  quantity  of  coal  worked  in  that  neighbour- 
hood, by  an  adventure  which  he  thought  would  alfo  turn  out  to 
his  own  emolument,  he  vras  induced  to  become  leflee  of  the  Duke 
of  Hamilton's  extenfive  coal  and  fait  works  at  Borrowftotmnefs. 
The  coal  there  was  reprefented  to  exift  in  great  abundance,  and 
underftood  to  be  of  fuperior  quality  ;  and  as  Dr  Roebuck  had 
made  himfelf  acquainted  with  the  moft  improved  methods  of 
working  coal  in  England,  and  then  not  pradtiied  in  Scotland, 
he  had  little  doubt  of  this  adventure  turning  out  beneficial  and 
highly  lucrative.  In  this^  however,  he  was  cruelly  difap- 
pointed.  The  opening  of  the  principal  firatum  of  coal  required 
mnch  longer  time,  and  much  greater  expence,  than  had  been 
cfdculated ;  and,  after  it  was  opened,  the  perpetual  Axcceilion  of 
difficulties  and  obftades  which  occurred  in  the  working  and  rav- 
fing  of  the  coal,  was  fuch  aa  has  been  feldom  experienced  in 
any  work  of  that  Jdod»    The  reiult  was,  that  isiftier  many  years 

of 


APPENDIX.  (75) 

of  labour  and  induftry*  there  were  funk  in  the  coal  and  fait  Accwmt  cf 
works  at  Borrowftounneis,  not  only  his  own,  and  the  conGderable 
fortune  brought  him  by  his  wife,  but  the  regular  profits  of  his 
more  fuccefsful  works ;  and,  along  therewith,  what  diftrefled 
him  above  every  thing,  great  fums  of  money  borrowed  from 
his  relations  and  friends,  which  he  was  never  able  to  repay:  not 
to  mention,  that,  from  the  fame  caufe,  he  was,  during  the  laft 
twenty  years  of  his  life,  fubjeAed  to  a  conflant  fucceflion  of  hopes 
and  difappointments,  to  a  courfe  of  labour  and  drudgery  ill  fuited 
to  his  tafte  and  turn  of  mind,  to  the  irkfome  and  teafing  buiinefs 
of  managing  and  ftudying  the  humours  of  working  colliers.  But 
all  thefe  difficulties  his  unconquerable  and  perfevering  fpirit 
would  have  overcome,  if  the  never  ceafing  demands  of  his  coal- 
works,  after  having  exhaufled  the  profits,  had  not  alfo  compell* 
ed  him  to  withdraw  his  capital  from  all  his  difilerent  works  in 
fucceflion  ;  from  the  refining  work  at  Birmingham,  the  vitriol 
work  at  Preftonpans*  the  ironworks  at  Carron,  as  well  as  to  part 
with  his  intereft  in  the  projeift  of  improving  the  fteam-engine, 
in  which  he  had  become  a  partner  with  Mr  Watt,  the  original 
inventor,  and  from  which  he  had  reafbn  to  hope  for  future 
emolument.  It  would  be  painful  to  mention  the  unhappy  con* 
fequences  of  this  ruinous  adventure  to  his  family  and  to  him- 
felf.  It  cut  oflF  for  ever  the  flattering  profpeA  which  they  had 
of  an  independent  fortune,  fuited  to  their  education  and  rank 
in  life.  It  made  many  cruel  encroachments  upon  the  time 
and  occupations  of  a  man,  whole  mind  was  equally  fitted  to  en- 
joy the  high  attainments  of  fcience,  and  the  elegant  amufements 
of  tafte.  As  the  price  of  fo  many  facrifices,  he  was  only  ena- 
bled to  draw  from  his  colliery,  and  that  by  the  indulgence  of 
his  creditors,  a  moderate  annual  maintenance  for  himfelf  and 
family  during  his  life.  At  his  death,  his  widow  was  left  with- 
out any  provifion  whatever  for  her  immediate  or  futiu'e  fupport, 
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Account  of     '   and  without  the  fmallefl  advantage  from  the  extraordinary  ex- 
ertions and  meritorious  induftry  of  her  hufband. 

Dr  Roebuck  had,  fome  years  before  his  death,  been  attack- 
ed by  a  complaint  that  required  a  dangerous  chirurgical  opera- 
tion* That  operation  he  fupported  with  his  ufual  fpirit  and  re- 
folution.  In  a  fliort  time  he  was  reftored  to  a  coniiderable 
fliare  of  his  former  health  and  adlivity.  But  the  efFe<fls  of  it 
never  entirely  left  him,  and  feveral  flighter  returns  of  the  com- 
plaint gradually  impaired  his  conftitution.  He  ftill,  however, 
continued,  till  within  a  few  weeks  of  his  death,  to  vifit  his 
works,  and  to  give  diredlion  to  his  clerks  and  overfeers.  He 
was  confined  to  his  bed  only  a  few  days,  and  died  on  the 
17th  July  1794,  retaining  to  the  laft  all  his  faculties,  his  fpirit 
and  good  humour,  as  well  as  the  great  intereft  which  he  took, 
as  a  man  of  fcience  and  reflexion,  in  the  uncommon  events 
which  the  prefent  age  has  exhibited. 

From  a  man  fo  deeply  and  fo  conftantly  engaged  in  the  de- 
tail of  adlive  bufinefs,  many  literary  compofitions  were  not  to 
be  expedled.  Dr  Roebuck  left  behind  him  many  works ^  but 
few  writings.  The  great  obje<fl  which  he  kept  invariably  in 
view  was  to  promote  arts  and  manufadures,  rather  than  to  efla- 
bliih  theories  or  hypothefes.  The  few  efTays  which  he  left, 
enable  \is  to  judge  of  what  might  have  been  expedled  from  his 
tale.ts,  knowledge,  and  boldnefs  of  invention,  had  not  the  ac- 
tive undertakings  in  which,  from  an  early  period  of  life,  he  was 
engaged,  and  the. fatiguing  details  of  bufinefs,  occupied  the  time 
for  ftudy  and  inveftigation.  A  comparifon  of  die  heat  of  London 
and  Edinburgh,  read  in  the  Royal  Society  of  London  June  29. 

1 775,  Experiments  on  ignited  bodies,  read  there  1 6th  February 

1776,  Obfervations  on  the  ripening  and  filling  of  corn,  read  in 
the  Royal  Society  of  Edinburgh  5th  June  1 784,  are  all  the  wri- 
tingSt  of  his,  two  political  pamphlets  excepted,  which  have  been 
publiflied.     Thw  publication  of  the  eflay  on  ignited  bodies  was 

occafioned 
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occafioned  by  a  report  of  fome  experiments  made  by  the  Comte     pfiSJJbuck. 
DK  BuFFON,  from  which  the  Comte  had  inferred,  that  matter  is 
heavier  when  hot  than  when  cold.   Dr  Roebuck's  experiments, 
made  with  great  accuracy  before  a  committee  of  the  Royal  So- 
ciety at  London,  feem  to  refute  that  notion* 

It  is  the  works  and  eftablilhments  projedled  and  executed  by 
Dr  Roebuck,  with  the  immediate  and  more  remote  effedks  of 
them  upon  the  induftry,  arts,  and  manufadhires  of  Scotland, 
which  urge  a  juft  claim  to  the  refpeifl  and  gratitude  of  his  coxin- 
try.  This  tribute  is  more  due  from  the  difcerning  part  of  man- 
kind, as  this  fpecies  of  merit  is  apt  to  be  overlooked  by  the  bufy 
or  the  fuperficial,  and  to  fail  in  obtaining  its  due  reward.  The 
circumilances  of  Dr  Roebuck  have,  in  this  refpedl,  been  pecu- 
liarly hard  :  For  though,  mofl  certainly,  the  projedtor  and  au- 
thor of  new  eflablifhments  highly  ufeful  to  his  country,  and 
every  day  becoming  more  fo,  he  was,  by  a  train  of  unfortunate 
events,  obliged  to  break  oflf  his  connexion  with  them,  at  an  un- 
feafonable  time,  when  much  was  yet  wanting  to  their  complete 
fuccels :  and  thus  he  left  others  in  the  pofleflion,  not  onlv  of 
the  lucrative  advantages  now  derived  from  them,  but  even,  in 
fome  meafure,  of  the  general  merit  of  the  undertaking,  to  a  con- 
fiderable  f)art  of  which  he  had  the  mofl  undoubted  claim. 

The  eflablifliment  of  the  laboratory  at  Birmingham,  in  the 
year  1 747,  the  firft  public  exhibition  of  his  chemical  talents,  was, 
at  that  particular  period,  and  in  the  date  of  the  arts  and  manufac- 
tures at  that  time,  highly  beneficial,  and  fubfer^ent  to  their  fu- 
ture progrefs :  and  the  continuance  and  fuccefs  of  it,  in  that  place^ 
is  a  proof  of  the  advantages  which  many  of  the  manufacturers 
receive  from  it.  Much  had  already  been  done,  and  many 
improvements  made  in  arts  and  manufadtures,  chiefly  by 
the  fug^ftions  of  that  ingenioufnefs  and  experience,  which,  ia 
the  detail  of  bufinefs,  might  be  expedled  from  the  pradical  ar- 
tifL     Dr  Roebuck  vas  qualified  to  proceed  a  ftep  farther  ;  to 

'  diredt. 


(78)  HLSrORT  of  the  SOCIirr. 

m  KS^buck.        dired  experience  by  principles,  and  to  regulate  the  mechatiical 

operation  of  the  artift  by  the  lights  of  fcience.  The  effefls  of 
that  eftablifhment  extended,  in  a  particular  manner,  to  all  that 
variety  of  manufadures  in  which  gold  and  filver  were  required, 
to  the  preparing  of  materials,  the  fimplifying  of  the  firft  fteps, 
to  the  faving  of  expence  and  labour,  and  to  the  turning  to  fome 
account  what  had  been  formerly  loft  to  the  manufa£hirer.  It 
is  well  known,  that,  while  Dr  Roebuck  refided  at  Birmingham, 
fuch  was  the  opinion  formed  of  his  chemical  knowledge  and 
experience  by  the  principal  manufadurers,  that  they  ufually 
confulted  him  on  any  new  trial  or  efibrt  to  improve  their  feve- 
ral  manufa<Slures  ;  and,  when  he  left  that  place,  they  iincerely 
regreted  the  lofs  of  that  eafy  and  unreferved  communication 
they  had  with  him,  on  the  fubjeds  of  their  feveral  departments. 

On  account  of  fimilar  circumftances,  the  benefit  to  the  public, 
from  the  eftablifhment  of  the  vitriol  works  at  Preftonpans,  in 
the  extenfion  and  improvement  of  many  of  the  arts,  cannot  now 
be  exadlly  afcertained.  The  vitriolic  acid  is  one  of  the  moft  ac- 
tive agents  in  chemiftry,  and  every  difcovcry  which  renders  it 
cheap,  and  acceffible  to  the  chemift,  muft  be  greatly  fubfervient 
to  the  progrefs  of  that  fcience.  By  the  eftablifhment  at  Prefton- 
pans,  the  price  of  that  valuable  acid  was  reduced  from  fixteen 
to  four  pence  per  pound.  It  is  to  Dr  Roebuck,  therefore,  that 
chemifis  are  indebted  for  being  in  pofleffion  of  a  cheap  acid,  to 
which  they  can  have  recourfe  in  £o  many  procefles. 

But  Dr  Roebuck's  objedl,  in  the  profecution  of  that  fcheme, 
was  not  fo  much  to  facilitate  the  chemift's  labour,  as  to  render 
that  acid,  in  a  much  higher  degree  than  it  had  formerly  been, 
fubfervient  to  many  of  the  practical  arts.  By  rendering  the 
vitriolic  acid  cheap,  great  tife  came  to  be  made  of  it  in  prepa- 
ring the  muriatic  acid,  and  Glauber's  (alts  froai  common 
falts.  Its  ufe  has  been  farther  extended  to  many  metaUic  pro* 
cef&s;  and  it  has  lately  been  employed  in  feparating  filver  from 
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the  clippings  of  plated  copper,  the  ufe  of  which  is  very  exten-     ^J^^^^J^/^ 

five. 

The  application  of  the  vitriolic  acid  in  bleaching  linen,  or  a 
fubftitudon  of  it  for  four  milk,  was  firft  publifhed  by  Dr 
Francis  Home.  But  it  is  well  known  to  feveral  of  Dr  Roe- 
buck's chemical  friends,  that  he  had  tried  it,  found  it  effeftual, 
and  had  frequently  recommended  it  to  bleachers  before  the 
date  of  that  publication.  The  quantity  of  it  now  confumed 
in  that  art  is  very  great.  Of  late  it  has  been  ufed  in  dccompo* 
fing  common  fait,  with  the  addition  of  manganefe,  in  order  to 
obtain  the  oxygenated  muriatic  acid,  by  which  the  procefs  of 
bleaching  fine  linen  is  amazingly  fhortened.  Much  of  it  too  is 
uled  in  preparing  the  beft  kind  of  aquafortis,  or  nitrous  acid, 
from  faltpetre,  which  was  decompoled  formerly,  and  ftill  is,  in 
many  cafes,  by  vitriol,  inftead  of  the  vitriolic  acid ;  but  the  vi- 
triol gives  an  aquafortis  of  inferior  ftrength  and  purity.  The 
dyers  alfo  employ  great  quantities  of  it  in  different  procefles, 
particularly  in  diflblving  indigo,  in  one  of  their  methods  of  dy- 
ing with  that  drug. 

At  firft,  the  manufaftories  of  the  vitriolic  acid  in  Britain 
fupplied  foreign  nations  as  well  as  our  own,  though  foreigners, 
having  fince  difcovered  or  learned  the  art,  now  make  it  them- 
felvea.  But  it  would  be  tedious  to  mention  all  the  applications 
of  it  which  have  been  already  made,  and  it  is  impofiible  to  fay 
how  far  the  ufe  of  this  powerful  agent  in  chemiftry,  and  the 
arts,  may  be  carried.  Enough  has  been  find  to  fhow,  that  Dr 
RoEBucK*s  difcoveries,  in  that  department,  have  been  of  the 
greatcft  advantage  to  fcience  and  the  practical  arts,  in  facilita- 
ting the  procefs  for  procuring  this  acid,  and  in  rendering  it  of 
general  ufe ;  and  it  is  but  fair  that  the  name  of  that  perfon 
fhould  ftand  on  record,  to  whom  chemifts  and  artifts  are  £6 
much  indebted  for  their  fubfcquent  fuccefsful  labours. 

The 
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DiZ^huL  '^^^  projedl  and  eftablifhment,  however,  of  the  ironworks 

at  Carron,  the  moft  extenfive  eflablifhment  of  that  kind  hither- 
to in  Britain,  miift  be  confidered  as  Dr  Roebuck's  principal 
work.  The  great  and  increafing  demand  for  iron  in  the  pro- 
greflive  date  of  arts,  manufadures  and  commerce  in  Britain, 
and  the  great  fums  of  money  fent  every  year  to  the  north  of 
Europe  for  that  article,  turned  the  attention  of  chemifts  and 
artifts  to  the  means  of  promoting  the  manufadure  of  iron,  with 
the  view  pf  reducing  the  importation  of  it.  No  perfon  has  a 
better  founded  claim  to  merit,  in  this  particular,  than  Dr  Roe- 
BucK.  The  fmelting  of  iron  by  pitcoal,  it  is  indeed  believed, 
had  been  attempted  in  Britain  in  the  beginning  of  the  laft  cen- 
tury. In  the  reign  of  James  I.  feveral  patents  feem  to  have 
been  granted  for  making  hammered  iron  by  pitcoal,  particular- 
ly to  the  Honourable  Dud  Dudley  and  Simon  Starlevant. 
It  does  not  appear,  however,  that  any  progrefs  had  been  made 
in  the  manufacture  in  confequence  of  thefe  patents.  In  later 
times  trials  have  been  made  by  fo  many  di£Ferent  peribns,  and 
in  fo  many  diflferent  places  in  England,  nearly  about  the  fame 
time,  that  it  may  be  difficult  to  fay  where  and  by  whom  the 
firfl  attempt  was  made,  particularly  as  the  difcoverers  of  fuch 
procefles  wifhed  to  conceal  the  knowledge  they  had  gained  as 
long  as  they  could.  But  Dr  Roebuck  was  certainly  among  the 
firft,  who,  by  means  of  pitcoal,  attempted  to  refine  crude  or 
pig  iron,  and  to  make  bar  iron  of  it,  inftead  of  doing  it  by 
charcoal,  according  ^o  the  former  pradice  :  And  he  was,  with- 
out all  queftion,  the  perfon  who  introduced  that  method  into 
Scotland,  and  firft  eftablilhed  an  extenfive  manufadtiu'e  of  it. 
It  is  not  meant  to  afcribe  to  him  the  fole  merit  of  the  eftablifli- 
ment  at  Carron.  No  man  was  ever  more  ready  than  he  was,  to 
do  juftice  to  the  abilities  and  fpirit  of  his  friends  and  partners, 
MefTrs  Garbet,  Caddell,  &c.  who  firft  embarked  with  him  in 
that  great  undertaking.    But  ftill  it  may  be  faid  with  truth,  that 
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the  original  projedl  of  the  ironworks  at  Carron^  the  chemical  Account  of 
knowledge  and  experience  on  which  they  were  founded,  the  com- 
plicated calculations  which  were  previoufly  required,  the  choice  . 
of  the  fituation,  the  general  conduifl  and  diredlion  of  the  build- 
ings and  machinery,  the  iuggeftion  of  many  occafional  ini« 
provements,  together  with  the  removal  of  many  unforefeen  ob- 
ftades  and  difficulties,  which  occurred  in  the  infant  (late  of  that 
eftablifhment,  were,  in  a  great  meafure,  the  work  and  labour 
of  Dr  RoEHUCK.  Nor  can  it,  with  the  leaft  ihadow  of  juftice, 
detrad  from  his  merit,  that  a  larger  capital,  and  greater  expence 
than  was  at  firft  calculated,  have  been  found  neceflary  to  bring 
the  works  at  Carron  to  their  prefent  ftate  of  perfe&ion ;  or, 
that  great  alterations  and  improvements  have  taken  place,  du«> 
ring  the  courfe  c£  forty  years,  in  a  great  and  progreffive  efta* 
Uifhment.  In  all  works  of  that  kind,  the  expence  exceeds  the 
calculati(m.  The  undertakers  even  of  the  latefl  ironworks 
which  have  been  ereded,  notqrithftanding  all  the  advantages 
obtained  from  recent  experience,  will  be  ready  to  acknowledge, 
that,  in  thefe  refpedts,  there  is  little  room  to  blame  the  original 
proje(£hir  of  the  firft  eftabliihment  of  that  kind  in  Scotland. 
But  the  bed,  and  moft  infallible  proof  of  Dr  Roebuck's  merit, 
and  of  the  found  principles  on  which  thefe  works  were  eftar* 
blifhed,  is  the  preient  profperous  ftate  of  that  eftablifhment,  the 
great  peifedlion  of  many  branches  of  their  manufa(5lQres,  and, , 
particularly,  the  many  extenfive  and  ftourifhing  ironworks, 
which  have  been  iince  erected  upon  the  model  of  Carron,  in 
different  parts  of  Scotland,  at  Cleugh,  Clyde,  Muirkirk,  and 
Devon.  It  cannot  be  denied  that  all  thefe  works  have  fprung 
&om  the  eftabliflunent  at  Carron,  and  are  ultimately  founded 
upon  the  knowledge  and  experience  which  have  been  obtaine4 
from  them ;  for  fome  of  the  partners,  or  overfeers  of  thefe  new. 
works,  and  many  of  the  workmen,  have  been,  at  one  time  cfc 
another,  conneded  with  that  of  Carrocu  Hence,  then,  it  is  ow- 
Vol.  IV.  (L)  ing 
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Account  of         ing  to  the  prqjedlor  and  promoter  of  the  eftablifhment  at  Car* 

roD,  that  Scotland  is,  at  this  moment,  benefited  to  the  amount 
of  many  hundred  thoufand  pounds,  in  working  up  the  raw  ma- 
terials of  that  manufadture  found  in  the  country  itielf,  and 
which,  previous  to  that  eitablifhment,.was  of  no  value  what* 
ever.  Such  are  the  pre/ent^  but  fcarcely  any  idea  can  be  formed 
of  tlxe  future  advantages  to  this  country,  which  may  be  derived 
from  the  extenfion  of  the  iron  manufadlure.  About  60,000 
tons  of  iron  have  been  annually  imported  into  Great  Britain 
for  more  than  twenty  years  pad,  and  though  there  has  been, 
for  fome  time,  about  20,000  tons  of  bar  iron  made  in  Britain 
by  pitcoal,  yet  the  foreign  imported  iron  has  fufiered  little  or 
no  diminution  in  quantity.  This  great  confumption  of  iron, 
no  doubt,  is  owing  to  the  various  improvements  of  late  years, 
and  the.  general  extenfion  throughout  all  Europe  of  commerce 
and  the  arts.  The  manufadlure  of  iron  muft  therefore  conti- 
nue to  increafe,  and  Scotland,  abounding  every  where  in  iron- 
done,  pitcoal,  and  in  command  of  water  for  machinery,  has 
the  proipedl  of  obtaining  the  larged  (hare  of  it. 

To  the  eftabliihment  of  the  Carron  works,  and  to  the  confe- 
quences  of  that  edablifhment,  may  be  afcribed  alfo  the  ezift- 
ence  of  other  public  works  in  Scotland  of  great  importance 
and  utility.  The  opening  of  a  communication  by  water  be- 
twixt the  Forth  and  the  Clyde  had  long  been  projedled,  and 
frequently  the  fubjedl  of  converfation  in  Scotland,  but  nothing 
in  fadt  had  been  attempted.  The  eftablifiiment  of  the  iron-* 
works  at  Carron  foon  called  forth  fufficient  interefl  and  enter- 
prife  to  bring  about  the  execution  of  this  grand  defign.  Some 
of  the  partners  of  the  Carron  Company,  forefeeing  the  advan- 
tages they  would  derive  from  fuch  a  communication,  propofed, 
at  their  own  expence,  to  execute  a  finall  canal;  and,  after  taking 
the  preparatory  fteps,  adlually  applied  to  Parliament  to  obtain 
^authority  for  that  purpofet     But  the  projedl  of  the  imall  canal 
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not  meeting  with  the  approbation  of  fome  noblemen  and  gen-  p^^^u®^,. 
tlemen  in  that  part  of  Scotland,  they  oppofed  the  bill,  and  obli* 
ged  themfelves  to  execute  a  greater  canal,  which  has  now  been 
many  years  finifhed,  and  is  found  to  be  of  the  greateft  advan- 
tage to  the  trade  and  commerce  of  Scotland.  The  merit  of  this 
undertaking  is  not  meant  to  be  afcribed  to  Dr  Roebuck,  ex- 
cepting in  fb  far  as  it  neceflarily  arofe  from  the  eftablifhment 
of  the  Carron  Company,  of  which  he  was  the  original  projedlor ; 
and  it  may  reafonably  be  doubted^  whether,  without  that  efta- 
blifhment, it  would  have  yet  taken  place.  Several  other  canals 
have,  fince  that  time,  been  executed  in  different  parts  of  Scot- 
land, and  other  very  important  onea  are  at  prefent  projected. 

The  difierent  eftabliihments  which  Dr  Roebuck  made  at 
Borrowftounnefs  in  carrying  on  the  coal  and  fait  works  there, 
though  ultimately  of  no  advantage  to  himfelf,  were  attended, 
during  the  courfe  of  thirty  years,  with  the  moft  beneficial  ef- 
feds  upon  the  trade,  population,  and  indufby  of  that  part  of 
Scotland.  They  were  the  means  alfo  of  adding  very  confide- 
rably  to  the  public  revenue.  Previous  to  the  time  thefe  works 
fell  tmder  Dr  Roebuck's  management,  they  produced  no  ad- 
vantage either  to  the  proprietor,  or  the  adventurers,  or  to  the 
public.  But  by  his  mode  of  condudting  them  upon  a  more  exr 
tenfive  plan,  by  opening  up  new  feams  of  coal,  and  of  better 
quality,  he  was  enabled  to  export  a  very  confiderable  quantity, 
to  increafjb  the  quantity  of  fait,  and,  of  courfe,  the  revenue  ari- 
fing  from  thefe  articles.  In  thefe  works,  and  in  the  manage- 
ment of  a  large  farm,  Dr  Roebuck  gave  employ ijaent  to  near 
a:  thoufand  perfbns  at  Borrowftounnefs,.  and  in  the  neighbour- 
hood. 

Nor  was  it  folcly  by  the  different  eflablifhments  which  he 
projected  and  executed,  but  by  many  other  things  neceffarily 
conneifted  with  them,  that  Dr  Roebuck's  labours  wer^e  beneficial. 
to.Scotland.    Along  with  them  he  may  be  faid  to  have  introdu- 
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Dr  RccbiKk.       ^^^  ^  ^P^^^  ^^  entcrprife  and  induftry,  before  that  time  little 

known  in  Scotland,  which  fbon  pervaded  many  other  departy* 
ments  of  labour,  and  gave  birth  to  many  other  ufefdl  projects. 
He  brought  from  England,  then  much  farther  advanced  in  arts 
and  induftry,  many  ingenious  and  induftrious  workmen,  at 
great  expence,  who,  by  their  inftruflions  and  ei^ample,  commu- 
nicated and  diffufed  fkill  and  knowledge  to  others.  At  all  times 
Dr  Roebuck  held  out  liberal  encouragement  to  riiing  genius, 
and  induftrious  merit ;  and  ipared  no  expence  in  making  triajs 
of  improvements  and  difcoveries,  which  were  conne^ed  with 
the  different  projects  and  works  which  he  was  carrying  on. 

Such  was  the  adlive  and  ufeful  life  of  Dr  Roebuck,  a  man 
of  no  common  caft,  who  united,  in  a  very  high  degree,  a  great 
number  of  folid  and  brilliant  talents,  which,  even  feparately, 
fall  to  the  lot  of  but  few  individuals.  Diflinguiihed  by  an  ar- 
dent and  inventive  mind,  delighting  in  purfuit  and  inveftigatioui 
always  afpiring  at  fomething  beyond  the  prdent  ftate  of  fcience 
and  art,  and  eagerly  preffing  forward  to  fomething  better  or 
more  perfe£(,  he  thus  united  energies  the  mofl  powerful,  with 
the  mofl  unwearied  and  pericvering  in^uftry.  To  that  pecu- 
liarity of  imagination,  fo  fitted  for  fcientific  purfuit,  which  rea- 
dily combines  and  unites,  which  fleadily  preierves  its  combina- 
tions before  the  eye  of  the  mind,  and  quickly  difcovers  relations, 
refults  and  confequences,  was  added,  in  his  charafler,  great 
promptitude  and  firmnefs  in  decifion.  Strongly  and  early  im- 
prefled  with  the  great  importance  of  applying  chemical  and 
physical  knowledge  to  the  ufeful  arts,  to  the  melioration  of 
civil  life,  he  never  loft  fight  of  that  favourite  view,  and  dis- 
covered great  boldnefs  and  refburce  in  the  means  and  expe- 
dients which  he  adopted  to  promote  it.  He  was  certainly  ma- 
tter of  the  beft  philofophy  of  chemifby  known  in  the  earlier 
parts  of  his  life,  and  though,  in  every  ftage  of  that  fcience,  he 
marked  and  imderftood  the  progrefs  of  the  difcoveriesi  yet  his' 
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numerous  avocadoiis  did  not  permit  him  to  follow  them  out    ^^^^J;, 
by  experimentabprocefles  of  his  own.     Upon  that,  and  indeed 
almoft  upon  every  fubjeft,  his  mind  readily  gralped  the  moft 
uieful  and  fubftantial  points,  and  enabled  him  to  throw  out 
iuch  hints,  and  hypothefes,  as  marked  him  the  man  of  genius. 

During  the  courfe  of  a  regular  education,  both  at  Edin- 
burgh and  at  Leyden,  Dr  Roebuck  fhidied  the  claflic  authors 
with  great  attention,  particularly  the  hiftorical  and  political 
parts  of  their  works.  Upon  thefe  fubjeAs  he  had  read  much, 
feledled  with  judgment,  and  was  well  acquainted  with  the  fadls 
and  philofophy  of  ancient  governments.  This  tafte  Jie  carried 
with  him,  and  improved  in  every  period  of  his  life,  and  in  every 
fituation.  It  abundantly  rewarded  him  for  the  earneflnefs  and 
diligence  with  which  it  had  been  acquired.  It  became  his  fa-  "^ 
vourite  refburce,  and  indeed  one  of  the  chief  enjoyments  of  his 
life.  PoIIeiling  the  happy  talent  of  turning  his  mind  from  fe- 
rious  and  fatiguing,  to  elegant  and  recreating  purfiiits,  it  was 
no  uncommon  thing  with  him  to  return  from  the  laboratory 
or  the  coalpit,  and  draw  relaxation  or  relief  from  fbme  one  or 
other  of  the  various  (lores  of  claflical  learning. 

No  man  was  better  acquainted  with  the  hiftory  of  his  coun- 
try than  Dr  Roebuck,  or  more  admired  and  revered  the  con- 
ftitution  of  its  Government.  By  temper  and  education  he  was 
a  Whig,  and  at  all  times  entered,  with  great  warmth,  into  the 
political  difputes  and  controverfies  which  agitated  parties,  in  the 
difierent  periods  of  his  life.  If  the  natural  warmth  of  his  tem- 
per, and  his  enthufiafm  on  thefe  fubjedts,  led  him,  on  fbme 
occafions,  beyond  the  bounds  of  candid  argumentation,  his 
quick  fenfe  of  decorum,  and  his  perfect  habits  of  good  man- 
ners, produced  an  immediate  atonement,  and  reftored  the  rights 
of  elegant  and  polished  converfation. 

The  general  acquaintance  which  Dr  Roebuck  had  acquirtil 
widi  natural  and  experimental  philofophy,  together  with  his 
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j^J^^JlJt.       claflical  and  political  knowledge,  rendered  him  an  agreeable 

companion  to  the  learned,  almoft  of  every  department,  and  pro* 
cured  him  the  attachment  and  friendihip  of  many  of  the  firft 
literary  chara<5ler$  in  Britain.  With  hid  friend  Dr  &lack  he 
lived,  till  his  death,  in  clofe  habits  of  intimacy ;  and  he  often 
acknowledged,  with  much  franknefs,  the  advantages  which  he 
derived,  in  his  various  purfuits,  from  a  free  and  unreferved 
communication  with  that  eminent  chemid. 

The  amiable  difpofitions  of  fenfibility,  humanity,  and  gene- 
rofity,  which  ftrongly  marked  his  chara6ler,  in  the  general  in- 
tercourfe  of  fociety,  were  peculiarly  preferved  and  exerdfed  in 
the  bofom  of  his  familv,  and  in  the  circle  of  his  friends.  In  the 
various  relations  of  hufband,  father,  friend,  or  mailer,  and  in 
the  difcharge  of  the  refpecSive  duties  arifing  from  them,  it 
would  not  be  eafy  to  do  juftice  to  his  chara<2er,  or  to  determine 
in  which  of  them  he  mod  excelled ;  nor  muft  it  be  forgot,  for  it 
refledled  much  honour  on  his  benovelent  heart,  that  his  work- 
men not  only  found  him  at  all  times  a  kind  and  indulgent  ma- 
fter,  but  many  of  them,  when  their  circumftances  required  it,, 
a  fkilful  and  compaflionatc  phyfician,  who  cheerfully  vifited  the 
humbleil  receffes  of  poverty,  and  who  attached  them  to  his  fer- 
vice  by  multiplied  acfls  of  generofity  and  kindnefs. 

We  cannot  conclude  this  narrative,  without  expreffing  ouf 
regret,  that  talents  fo  great,  and  fervices  fo  ufeful  to  his  coun- 
try, as  were  thofe  of  Dr  Roebuck,  lliould  have  turned  out  of  fo 
little  account  to  himielf  and  his  family.  But  this  is,  in  fad,  no 
uncommon  cafe.  The  great  benefadlors  of  fociety  have  never 
been  men  adkuated  by  gain  or  interefl,  but  thofe  whofe  ambitioix 
was  fixed  on  promoting  the  convenience  and  happinefs  of  men. 
The  Dodlor  had  in  fa<Sb  too  little  regard  for  money,  and  was  ge- 
nerous in  the  extreme.  It  muft  be  confeiled,  too,  that  his  con- 
fidence and  ardour  prevented  him  from  forefeeing  fome  of  the 
difficulties  and  obftacles  he  xnet  with,  and  frequently  tempted 

him 
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him  to  lay  out  large  lums,  in  the  profecution  of  fome  of  his     {^^"""?"** 

'  °  ^        '  *  ^  Dr  Roebuck. 

projedl^,  without  fufficient  oeconomy,  and,  of  courfe,  without 
proper  returns.  His  open,  unfufpicious  temper,  alfo,  led  him 
frequently  to  put  too  much  truft  and  confidence  in  fome  of 
thofe  who  had  the  charge  of  his  works,  which  proved  to  him 
the  caufe  of  many  cruel  difappointments.  But  even  from  hi^ 
errors  and  failure  the  public  have  derived  advantage  ;  and  it  is 
furely  indifputable,  that  a  man,  who  paiTed  fixty  years  in  ac- 
quiring knowledge,  and  enlightening  his  countrymen,  is  well 
entitled  to  the  gratitude  of  his  country.  During  his  life,  his 
public  fervices  were. not  altogether  overlooked.  He  often  met 
with  flattering  marks  of  approbation  from  many  Uberal  and 
public  fpirited  noblemen  and  gentlemen  in  this  country ;  and 
the  City  of  Edinburgh,  then  under  the  aufpices  of  Provoft 
Drum  MONO,  when  they  honoured  him  with  the  freedom  of 
their  City,  vras  pleafed  to  add  in  his  diploma,  "  That  it  was 
given  for  eminent  fervices  done  to  his  country."  But  enough 
has  not  yet  been  done.  Some  farther  tribute  is  due  to  his  me« 
mory  :  For  there  is  a  juft  debt  of  gratitude  conftituted  againft 
the  public,  which  cannot  be  confidered  as  difcharged,  as  long 
as  the  Widow  of  Dr  Roebuck,  whofe  fortune  was  funk  in  thefe 
great  undertakings,  is  left  without  any  provifion  for  her  imme- 
diate or  future  fupport. 


END  OF  THE  HISTORT. 


The  Biographical  Account  of  Dr  Robertson,  read  before 
ibe  Society  March  21.  and  May  9#  1796,  will  appear  in 
the  next  Volume  of  the  T'raufoRions. 
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I.  Account  of  a  Mineral  from  Strontian,  and  of  a  pc^ 
culiar  Species  of  Earth  which  it  contains.  By  T'homas 
Charles  Hope,  M.  D.  F.  R.  S.  £din.  Profeffor  of  Medicine 
in  the  Univerfity  of  Glafgow^  and  Phyftcian  to  the  Glafgow  Royal 
Infirmary. 

[Read  Nov.  4.  I793-] 


THE  mineral,  of  which  I  have  the  honour  to  lay  an  ac- 
count before  the  Society,  was  brought  to  Edinburgh  in 
confiderable  quantity  about  fix  years  ago  by  a  dealer  in  foflils^ 
though  indeed  it  had  found  its  way,  long  before  this  period^ 
into  one  or  two  colledlions. 

By  fome  it  was  miftaken  for  fluor.  Its  great  fpecific  gravity, 
its  fibrous  appearance,  and  its  quality  of  forming  an  infoluble 
fubflance  with  fulphuric  acid,  made  it  generally  be  received  a» 
the  native  carbonate  of  barytes.  From  a  few  experiments,  I 
was  led  at  that  time  to  entertain  fome  doubt  of  its  being  any 
form  of  barytes ;  and  for  feveral  years,  when  I  filled  the  che- 
mical chair  in  the  Univerlity  of  Glafgow,  I  ufed.  when  1  exhi- 
bited the  mineral  itfelf,  to  jnention  in  my  ledlures  fuch  of  its 
properties  as  1  had  difcovered,  and  wHich  indicated  that  it  did 
not  belong  to  the  barytic  genus.     Towards  the  end  of  the  year 
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1 791,  I  commenced  and  executed  a  feries  of  experiments^  the 
detail  of  which  I  laid  before  the  College  Literary  Society  of  this 
place  in  March  1792.  Thefe  not  only  fatisfied  me  that  1  had 
been  right  in  my  conjedlure,  which  was,  that  this  mineral  dif- 
fers from  aerated  barytes,  but  alfo  gave  reafon  to  imagine,  that 
it  contains  a  peculiar  and  hitherto  unknown  kind  of  earth. 
Other  experiments,  more  lately  performed,  ftrongly  confirmi 
and  perhaps  I  may  add,  eflablilh  this  notion. 

Dr  Crawford,  hav^pg  remarked  the  confpicuous  difference 
in  the  form  of  the  cryflals  of  the  muriate  of  this  foflll  and  of 
the  4nuriate  of  barytes,  and  in  their  folubilities  in  water,  has 
thrown  out  a  conjedlure  to  the  fame  purpofe,  at  the  end  of  his 
paper  on  the  Muriated  Barytes,  in  the  fecond  volume  of  the 
London  Medical  Communications. 

2.  The  mineral  of  which  I  have  been  fpeaking,  I  am  in- 
formed, is  found  in  the  lead  mine  of  Strontian  in  Argylelhire. 
It  lies  imbedded  in  the  metalliferous  vein,  fcattered  among  the 
ore  and  the  different  fpecies  of  fpar  that  are  mod  commonly 
met  with  in  fuch  fituations.  I  have  fpecimens  in  which  por- 
tions of  lead-ore  are  attached  to  this  mineral,  and  others  in 
which  it,  calcareous  and  ponderous  fpars,  are  intermingled  in 
large  and  confiderable  maffes^ 

More  obvious  ^alities. 

3<.  The  appearance  of  this  foflil  varies  in  different  famples. 
It  univerfally  pofTefTes  the  fparry  ftruflure,  and  fometimes 
bears  a  (Irong  refemblance  to  fome  forts  of  calcareous  or  fluor 
ipars.  Its  texture  is  commonly  fibrous.  The  fibres  fortietimes 
are  flenderi  and  in  clofe  contadt  with  each  other,  fo  as  to  give 
the  mafs  a  confiderable  degree  of  compac^nefs.  At  other  times 
the  fibres  are  much  more  grofs,  and  affume  a  kind  of  columnar 
appearance.  The  fibres  or  columns  have,  in  the  greater  num- 
}>er  of  ipecimens;  a  degree  of  divergency,  ilTuing  as  radii  from 
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>a  centre.  The  uniformity  of  this  radiation  is  frequently  in- 
terrupted by  the  fibres  proceeding  from  different  points  of  con* 
vergence,  croiling  and  interfering  each  other.  Occafionally  on 
the  furface,  but  more  frequently  in  vacuities  within  the  mafs, 
the  mineral  is  difcovered  (hooting  into  (lender  prifmatic  or  co- 
lumnar cryftals  of  various  lengths.  Some  of  thefe  end  obtufe- 
ly,  others  of  them  in  a  fharp  point ;  they  are  generally  (triated, 
and  have  fix  fides.  I  have  feen  thefe  cryftals  traverfing  the  cavi- 
ties in  the  form  of  the  fined  and  moft  delicate  fpiculae^  and 
when  difpofed  in  a  radiated  form,  equalling  in  delicacy^  and 
refembling  in  appearance,  the  moft  exquifite  zeolites.  In  other 
portions,  the  ftriated  fibrous  contexture  is  fcarcely  difcernible. 
Sometimes  the  Strontian  fpaf  is  tranfparent  and  colourlefs,  more 
commonly  it  has  a  tinge  of  yellow  or  green,  and  fome  diver- 
firy  is  obfervable  in  the  depth  of  the  tint. 

4.  It  is  not  fo  hard  as  to  fcintillate  ;  it  may  be  fcratched  by 
A  knife ;  it  readily  yields  to  the  ftroke  of  the  hammer ;  it  has 
no  particular  fradure,  though  it  commonly  breaks  along  the  di-^ 
red  ion  of  the  fibres. 

5*  It  i^  a  heavy  fpecies  of  fpar,  having  a  fpecific  gravity,  go- 
ing between  3.650  and  3.726. 

Cbemital  ^alitiesk 

6.  This  mineral  to  the  tafte  is  infipid,  and  is  only  in  a  fmall 
degree  foluble  in  water.  1  boiled  ten  grains  of  it,  reduced  to 
a  very  fine  powder,  in  four  ounces  of  diililled  water  for  fome 
time ;  about  two  grains  and  a  half  were  diffolved. 

7.  It  is  powerfully  attacked  by  fevcral  of  the  acids,  and  a  fo- 
lution  takes  place  in  fome  of  them.  This  is  accompanied  by  a 
lively  and  bri(k  effervefcencc,  which  in  this  as  in  every  other 
inftance,  proceeds  from  the  difengagement  of  an  aerial  fluid. 

8.  The  gas  that  arifes  during  a  folution  of  this  mineral  in 
muriatic  acid,  extinguiihes  the  flame  of  a  candlci  and  is  ab« 

forbed 
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forbcd  by  water.  The  water  thereby  acquircB  the  tafte  of  wa- 
ter impregnated  with  fixed  air  or  carbonic  acid,  and  the  pro- 
perty of  precipitating  lime-water  and  of  rediHblving  the  preci- 
pitate when  added  to  excefs  ;  from  which  circumAances  1  infer, 
that  the  elaftic  fluid  that  is  difengaged  is  carbonic  acid  gas. 

9  To  difcover  how  much  of  this  acid  it  contains,  I  diflblved 
in  diluted  muriatic  acid  960  grains,  ufing  every  precaution  to 
prevent  any  thing  but  elaftic  fluid  from  efcaping  during  the  cf- 
fervefcence.  The  diminution  of  weight  that  took  place  a- 
mounted  to  290  grains.  This  correfponds  with  the  refult  of  fc- 
veral  other  experiments  made  with  the  fame  intention.  This 
fpar  confequently  contains  30.2  per  cent,  of  carbonic  acid. 

10.  Having  premifed  thus  much  with  regard  to  the  a^ion 
of  acids  in  general  on  the  foflil,  and  concerning  its  compofition, 
I  fliall  delay  mentioning  its  habitudes  with  each  tilt  I  have  de- 
tailed the  efleds  of  heat  upon  it. 

11.  When  heat  is  applied  to  the  Strontian  fpar,  it  crackles  a 
little,  and  as  the  temperature  increafes  it  lofes  its  tranfparency, 
becomes  white,  opaque,  and  in  fome  meafure  friable.  It  re- 
quires, however,  a  very  ftrong  fire  to  produce  any  further 
change. 

12.  I  PUT  two  pieces,  weighing  together  320  grains,  into  a 
fmall  crucible,  and  inverting  another  over  it,  I  placed  it  in  an 
open  fire.  In  this  fituation  it  remained  for  three  hours,  the  fire 
being  good,  and  at  different  times  animated  by  means  of  bel- 
lows. Thefe  pieces  retained  their  form ;  they  were  white, 
opaque  and  brittle,  and  had  loft  only  two  grains  of  their  weight. 
Their  chemical  properties  were  unaltered. 

13.  A  VERY  vehement  heat  occafions  remarkable  changes. 
A  fmall  mafs  was  inclofed  in  a  crucible,  made  of  pure  Stour- 
bridge clay,  already  prepared  for  forming  glafs-houfe  pots,  ha- 
ving a  lid  fitted  to  it  of  the  fame  materials.  The  crucible,  gra- 
dually heated,  was  kept  for  forty-five  minutes  in  the  intenfe 
Keat  excited  by  the  well  managed  fire  of  a  fmith's  forge.     At 
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the  expiration  of  this  time,  the  crucible  itfelf  became  foft,  anc} 
from  being  tunnied  in  the  fire  was  diftorted  in  its  fhape.  On 
examination  after  cooling,  part  of  the  fpar  was  found  to  have 
undergone  fufion,  and  was  converted  into  a  glafs  of  a  bottle- 
green  colour.  The  \itrified  portion  occupied  the  furface ;  thjc 
internal  part  was  to  appearance  fimilar  to  the  refult  of  the  lad 
experiment,  but  it  felt  much  lighter.  It  now  had  an  acrimo- 
nious tafte ;  it  attracted  water  with  great  avidity,  and  imbibed 
it  with  a  hiding  noife ;  it  was  rendered  foluble  in  this  fluid* 
The  lofs  of  weight  which  thjC  fpar  fuflains  when  the  ad\ion  of 
the  fire  has  produced  its  fuUeft  efibcEl,  amounts  to ^S.jg  per  centp 
When  a  little  water  is  poured  on  the  calcined  mineral,  it  fwells^ 
burfts.  with  a  biffing  noife,  and  becomes  hpt  with  more  rapidity 
and  in  a  greater  degree  than  lime  ;  like  ix,  it  falls  into  a  dry 
powder, .  but  the  particlea  are  UQt  fp  fine. 

The  powder  unites  with  acids  into  the  fame  fort  of  com* 
pounds  as  before,  but  no  efieryefcence  attends  the  combination* 
When  the  glafs  is  dropped  into  muriatic  acid,  it  is  flowly  adted 
upoil ;  at  length  a  jelly  is  formed,  which  becomes  perfedly 
fluid  on  the  addition  of  water,  a  minute  portion  of,  powdery 
matter ».  which  probably  comes  fr.om  the  crucible>.  remaining 
undiffolved.  If  the  calcined  fpar  be  left  expofed  to  the  atmo* 
fpheric  air,  in  the  courfe  of  twenty-four  hours,  it  fwells, 
cracks  and  crumbles  into  powder,  at  the  fame  time  attracting 
carbonic  acid,  and.  becoming  efifervefcent* 

14.  Under  the  blowpipe  the  fpar  becomes  white  and  opaque, 
and  lofes  a  part  of  its  carbonic  $tcid.  I  have  not  been  able  to 
vitrify  it  per  Je.  With  borax,  mineral  alkali  .and  microfmic 
fait,  it  melts  readily  into  a  white  vitreous  matter.  An  eflfervef- 
cence  attends,  the  fufion,  particularly  when  borax  is  employed* 

1 5.  It  appears  from  the  experiments  already  recited,  that  the 
Strontian  mineral  lofes  a  greater  weight  when  fubjedled  to  heat 
than  during  folution  in  acids.  This  muft  be  afcribed  to  the  ex-* 
pulfion  of  moifturc  in  the  one  cafe^  and  the  retention  of  it  in 

the 


«  ACCOUNT  of  a  MINERAL 

the  other.  The  difFerence  marks  the  quantity  of  water  which 
enters  into  the  compoiition  of  the  (par.  By  heat  38.79  per  cent. 
is  expelled,  while  there  is  a  lofs  by  folution  of  30.20. 

Hence  100  parts  contain  of  earthy  bafis,  61.21 

carbonic  acid^        -       30.20 
water^  -  8*59 


100 

16.  As  I  hope  to  be  able  to  render  it  probable,  that  this 
earthy  bafis  differs  from  any  of  the  hitherto  known  fpecies  of 
earth,  I  (hall,  to  fave  circumlocution  hereafter,  take  the  liberty 
of  calling  it  by  the  name  of  Strontites  ;  by  which  1  wi(h  to  be 
underftood  to  mean  the  earthy  matter  in  a  (late  of  purity,  in 
the  fame  way  as  lime  and  barytes  denote  the  pure  earthy  bafes 
of  calcareous  fpar  and  of  aerated  barytes. 

17.  Of  the  qualities  of  the  Strontites  it  will  be  proper  to  add 
ibme  more  particulars. 

Strontites  has  a  pungent  acrid  tafte.  When  brayed  in  a 
mortar,  the  fubtle  powder  that  arifes  is  penetrating  and  ofien- 
five  to  the  noftrils  and  lungs.  It  is  foluble  in  water  in  the  pro- 
portion nearly  of  2.7  grains  to  the  ounce,  at  temperature  60. 
The  folution  is  clear  and  tranfparent,  poflefling  a  (Irong  tafte, 
not  unlike  that  of  lime  water ;  it  changes  to  a  green,  papers 
ftained  with  the  juice  of  violets  or  radi(hes.  On  expofure  to 
the  air,  ftrontitic  water  quickly  acquires  a  cruft  on  the  furface, 
in  confequence  of  the  earth  attracting  carbonic  acid  and  beco^ 
ming  in(bluble. 

18.  Hot  water  di(rolves  a  much  larger  quantity  than  cold, 
and  depo(its  the  Strontites  as  it  cools  in  the  form  of  colourlefs 
and  tranfparent  cryftals.  The  moft  ready  way  of  obtaining 
the(e  is  to  pour  a  quantity  of  boiling  water  into  a  Florence  flafk^ 
and  then  to  throw  in  the  recently  calcined  fpar  in  fmall  pieces. 
After  the  ebullition  that  enfues  has  ceafed,  (hake  the  flaik  wett, 
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and  place  it  fo  that  it  (hall  cool  flowly  and  without  difturbance* 
The  cryftals  will  be  found  attached  to  the  infide  of  the  veflel, 
fhooting  beautifully  through  the  water  to  the  length  of  an  inch 
or  more.  The  form  of  the  cryftal  is  abundantly  diltinift ;  it  is 
a  thin  quadrangular  plate,  which  is  fometimes  fquare,  though 
more  frequently  a  parallelogram  ;  the  large  ft  of  them  feldom 
exceed  a  quarter  of  an  inch  in  length,  and  that  is  ufually  fome- 
what  more  than  their  breadth.  Sometimes  thfe  edges  of  the 
plates  are  plain,  oftener  they  prefent  two  facets  meeting  like  the 
roof  of  a  houfe.  They,  for  the  moft  part,  adhere  to  each  other 
in  fuch  a  manner  as  to  form  a  thin  plate  an  inch  or  more  in 
length,  and  half  an  inch  in  breadth,  the  margin  being  irregu- 
lar from  projedling  red\angles,  the  whole  terminated  by  a  regu- 
lar cryftal.  Sometimes  the  plates  are  thicker,  and  form  folid 
parallelopepids,  and  occafionally  are  feen  perfedl  cubes. 

19.  In  the  courfe  of  expofure  to  the  air  for  a  few  hours, 
thefe  cryftals  ceafe  to  be  tranfparent ;  they  become  white* 
powdery  and  effervefcent.  The  gain  of  carbonic  acid  does 
not  compenfate  the  lofs  of  humidity  ;  for  they  fufier  a  diminu* 
tion  of  weight  which  amounts  to  nearly  10  per  cent.  To  pre- 
ferve  them,  we  muft  have  recourfe  to  phials  very  clofely  corked. 
When  fubjeiSled  to  heat,  they  lofe  the  fuperficial  moifture  with 
a  hifling  noife  ;  as  the  heat  approaches  to  near  a  dull  red,  they 
undergo  fufion,  which  feems  to  be  of  the  watery  kind  ;  for  as 
foon  as  all  the  humidity  is  diftipated,  there  remains  a  white 
powder  that  refifts  an  extreme  degree  of  heat.  Water  enters 
largely  into  their  compofition  ;  1 00  grains  of  them  loft  by  the 
expulfion  of  the  moifture,  68  grains.  Water  diffolves  them  but 
flowly,  particularly  when  they  have  not  been  bruifed,  in  the  pro- 
portion of  8.5  grains  to  the  ounce  at  temperature  6o.  An 
ounce  of  water,  in  a  heat  fufficient  to  keep  the  folution  boilings 
diflblved  no  lefs  than  218  grains.  This  is  an  aftoniftiing  degree 
of  iblubility  in  an  earthy  matter,  and  affords  a  diftinguifhing 
feature  of  Strontites.     Thefe  folutions  are  poflefled  of  all  ^  the 
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properties  of  Strontitic  water  above  recounted.  In  acids  the  cry- 
ftals  are  diflblved  without  cffervefcence,  and  there  refult  the  fame 
produ(5ls  as  when  the  native  mineral  is  employed. 

20.  When  I  firft  obferved  the  Strontites  in  a  ftate  of  cryftaU 
lization,  I  imagined  it  was  the  only  earth  that  could,  in  confe- 
quence  of  its  greater  folubility  in  warm  rhan  in  cold  water,  be 
obtained  in  this  form,  and  I  noted  this  property  as  chara<fter- 
iftic  of  it.  I  have  however  been  fo  fortunate  as  likewife  to  pro- 
cure cryftals  of  barytes. 


Habitudes  of  Strontian  Mineral  with  Acids* 

With  Sulphuric  Acid. 

21.  When  a  fblid  piece  of  fpar  is  dropped  into  fulphuric 
acid ,  a  few  air  bubbles  arife,  but  thefe  foon  ceaie,  and  the  mafs 
remains  undifTolved.  If,  however,  the  fpar  be  firft  reduced  in- 
to fine  powder,  and  then  added  to  the  acid  in  fmall  portions, 
an  effervefcence  takes  place,  a  combination  is  formed,  and  the 
compound  falls  to  the  bottom.  The  acid,  in  very  minute  quan- 
tity, renders  Strontitic  water  turbid,  which  arifes  from  the  forma- 
tion of  the  fulphate. 

22.  The  fulphate  of  Strontites  is  in  the  form  of  a  white 
powder..  It  has  no  tafte,  and  very  little  folubility  in  water.  I 
boiled  one  grain  for  fome  minutes  in  four  ounces  of  diftilled 
water,  half  a  grain  was  diflblved.  The  folution  became  tur- 
bid on  the  ^addition  of  the  carbonate  of  potais,  of  barytic  wa- 
ter, and  of  muriate  of  barytes.  Sulphuric  acid,  when  aided 
by  heat,  readily  diflblves  it.  An  effufion  of  water  caufes  the 
acid  to  part  with  the  earthy  falt« 


With 
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With  Nitrous  jlcid. 

23.  When  the  nitrous  acid  in  its  ftrongell  (late  is  poured  on 
a  mafs  of  native  carbonate  of  Strontites^  no  a<5lion  enfues  ;  but 
if  fome  water  be  added,  the  acid  commences  to  adl  with  ener- 
gy, and  a  folution,  attended  with  a  bri(k  effervefcence,  is  the 
confequence.  Very  little  will  be  diflblved,  though  the  fpar  be 
finely  powdered,  if  the  acid  be  highly  concentrated.  A  fmall 
increafe  of  temperature,  it  may  be  remarked,  enables  the  (Irong 
acid  to  attack  the  folid  fpar,  )ind  to  accomplifh  the  folution.  If 
you  employ  an  acid  previouily  diluted,  the  ebullition  inftantly 
begins ;  for  this  purpofe,  an  equal  quantity  of  water  at  lead: 
muft  be  mixed  with  the  acid.  If  much  lefs  be  added,  the  ef- 
fervefcence  and  folution  will  commence,  but  they  will  both  foon 
ceafe.  When  the  quantity  of  water  is  fufficient,  the  acid  free 
from  adulteration,  and  the  fpar  pure»  no  refiduum  is  left,  and 
a  clear  and  tranfparent  foluti9n  is  obtained  ;  but  if  fomewhat 
lefs  of  the  water  be  employed,  the  fait  that  is  formed  by  the 
union  of  the  acid  and  earth  immediately  afTumes  a  folid  crydal- 
line  form.  It  was  by  a  folution  carried  on  in  this  manner  that 
I  procured  the  mod  regular,  though  by  no  means  the  largeft 
cryllals  of  this  nitrate. 

24.  The  folution  has  a  llrong  pungent  tafte.  It  is  perfedlly 
neutral,  .and  readily  by  evaporation  yields  cryftals.  Thefe  are 
rarely  produced  in  {o  regular  a  manner  that  their  form  can  be 
eafily  alcertained.  By  a  flow  add  fpontaneous  evaporation,  cry- 
(lals  were  formed  that  were  hexagonal  truncated  pyramids.  The 
mod  perfetfl  cryftals,  obtained  in  the  way  a  little  ago  defcribed, 
were  odtohedral,  confiding  of  two  four  fided  pyramids  united 
by  their  bafes.  Sometimes  the  apex  is  truncated,  and  the  cry* 
dais  terminate  like  a  wedge ;  often  likewife  the  angles  are  trun- 
cated in  different  degrees,  which  gives  a  confiderable  variety  to 
the  diape  of  the  crydals. 

B  2  25.  This^ 
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25.  This  fait  is  very  foluble  in  water.  One  ounce  of  diflil- 
led  water  at  temperature  60  diflblved  an  equal  weight.  With 
the  aid  of  a  boiling  heat,  the  fame  quantity  diflblved  one  ounce, 
feven  drachms  and  fourteen  grains.  The  folution,  faturated  in 
a  boiling  heat,  parts  not  with  the  fait  immediately  on  cooling, 
but  depofits  it  flowly  in  the  form  of  a  confufed  mafs  of  cryftals. 
The  nitrate  of  Strontites  in  a  dry'air  lofes  its  water  of  cryftalli- 
zation  and  efflorefces  >  in  a  moift,  it  attracts  humidity,  and  runs 
per  deliquium. 

26.  This,  as  all  other  nitrates,  deflagrates  on  hot  coals.  Sub- 
je<fled  to  heat  in  a  crucible,  it  decrepitates  gently,  and  then 
melts.  When  the  heat  rifes  to  rednefs,  it  begins  to  boil,  and 
the  acid,  is  diflipated.  If  a  combuftible  fubflance  be  at  this 
time  brought  into  conta(5t  with  it,  a  deflagration,  with  a  very 
beautiful  vivid  red  flame,  is  produced.  By  the  operation  of  the 
heat,  the  fait  fuflfers  a  complete  decompofition,  the  facid  is  ex- 

f  pelled,  and  the  earth  ^remains  in  a  (late  of  purity,  unlefs  in* 
flammable  matter  has  gotten  accefs  to  it,  in  which  cafe  it  will 
prove  a  carbonate* 

With  Muriatic  jicid. 

27.  Verv  fimilar  phenomena  to  thofe  already  defcribed,  as 
attending  the  a6tion  of  nitrous  acid  on  the  Strontian  fpar,  are 
exhibited  on  pouring  muriatic  acid  oa  this  fubftance.  When 
the  acid  is  concentrated,  and  the  fpar  is  in  fblid  pieces,  no  ac« 
tion  whatever,  or  very  little,  takes  place.  The  efFervefcence  is 
briflc,  and  the  folution  rapid,  when  the  acid  is  diluted  with 
about  an  equal  weight  of  water.  A  gentle  heat,  applied  to  the 
ilrong  acid,  has  the  fame  efiedl  as  dilution^ 

28.  The  folution  in  the  weak  acid  is  tranfparent  and  free 
from  colour,  and  aflx)rds  cryflals  moft  readily.  On  difllpating 
part  of  the  fluid  by  heat,  and  permitting  the  reft  to  cool,  the 
muriatic  fklt  cryftallizes  in  a  beautiful  manner.     The  cryftals 

are 
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are  delicate  flendcr  prifms,  fometimes  two  inches  long,  having 
a  foft  filky  appearance.  If  the  refrigeration  has  been  very  gra- 
dual, the  prifms  will  be  formed  lefs  delicate,  and  of  a  more  di- 
ftinguilhable  {hape.  All  of  them  are  hexagonal,  fome  having 
all  their  fides  equal,  others  having  two  broad  fides,  with  two  in- 
tervening narrow  ones,  while  another  fort  is  feen  with  three 
broad  alternating  with  three  narrow  fides.  At  one  time  they 
end  abruptly,  at  another  an  obtufe  trihedral  pyramid  terminates 
them,  and  now  and  then  they  are  feen  pointed  like  a  needle. 

29.  By  the  facility  of  cryftallization,  and  by  the  peculiar 
form  of  the  cryftals,  this  earthy  lalt  may  be  eafily  detedted 
wherever  it  exifts  in  folution.  For  this  purpofe,  put  a  few 
drops  on  a  plate  of  glafs,  and  the  muriate  will  foon  difcover 

itfelf  by  fhooting  into  its  long  ilender  needles,  which  are  often  \ 

difpofed  in  a  radiated  form. 

30.  Th£S£  cryftals,  after  they  are  thoroughly  dried,  fufier 
little  change  from  expofure  to  air,  yet  when  the  atmofphere  is 
greatly  loaded  with  moifture,  they  are  apt  to  deliquefce.  Their 
folubility  in  water  is  great.  At  temperature  60,  one  ounce  of 
diftilled  water  is  capable  of  difiblving  one  ounce,  four  drachms 
and  one  fcruple.  To  the  fame  quantity  of  diftilled  water,  kept 
boiling  on  a  fand  bath,  I  added  in  fucceffive  portions  four 
ounces  of  the  fait,  which  became  fluid,  and  I  imagine  I  might 
have  added  any  quantity  more  with  the  fame  event,  as  the  tern*- 
perature  of  the  folution,  when  boiling,  feems  fufficient  to  ena«- 
ble  the  water  of  cryftallization  itfelf  to  diflblve  the  faline  matr 
ter. 

31.  If  into  a  faturated  (blution,  fome  ftrong  muriatic  acid  be 
thrown,  a  precipitation  inftantly  happens.  The  matter  that 
falls  down  is  the  fait  in  fmall  needle- form  cryftals,  and  the  fe- 
paration  of  them  from  the  water  arifes  from  the  force  with 
which  the  acid  attradls  the  fluid,  being  greater  than  that  exert^ 
ed  by  the  fait  to  retain  its  folvent. 

32*  The. 


14  ACCOUNt  of  g   MINERAL 

32.  The  tade  of  the  fait  is  peculiar,  (harp  and  penetrating. 
When  urged  quickly  by  heat,  the  muriate  of  Strontites  under* 
goes  the  aqueous  fufion,  and  by  loiing  the  water  of  cryftalliza- 
tion,  and  with  it  42  per  cent,  of  its  weight,  becomes  a  white 
powder,  which,  as  foon  as  the  crucible  is  heated  to  rednefs, 
melts.  A  quantity  of  this  fait  was  kept  in  the  red  heat  of  a 
ilrong  open  fire,  occafionally  enlivened  by  bellows,  for  above 
an  hour.  It  had  been  in  perfedl  fufion,  yet  its  acid  was  not 
expelled.  It  could  not,  however,  when  contained  in  a  fmall 
fpoon  of  platina  placed  upon  charcoal,  endure,  without  decom- 
pofition,  the  flronger  heat  excited  by  the  blowpipe. 

,  With  Acetous  Acid. 

33.  Ordinary  diftilled  vinegar  difTolves  the  Strontian  fof* 
fil,  after  being  reduced  to  a  very  fine  powder,  but  with  no  great ' 
energy.  An  efFervefcence,  as  ufual,  accompanies  the  di0blu« 
tion.  The  liquid  acetite  is  tranfparent,  and  without  colour# 
It  changes,  though  ilowly,  the  colour  of  violet  ted  papers  to  a 
green.  By  fpontaneous  evaporation^  it  dries  up  into  a  friable 
fait,  compofed  of  minute  cryflals. 

These  are  perfiftent,  though  expofed  to  the  atmofphere. 
They  render  green  the  vegetable  colours.  They  feem  to  be 
nearly  equally  foluble  in  hot  and  cold  water ;  for  a  quantity  of 
water,  kept  in  a  (late  of  ebullition,  which  difiblved  them  at  the 
rate  of  196  grains  per  ounce,  depofited  no  cryflals  on  cooling. 

With  Oxalic  Acid. 

34.  The  Strontian  mineral  muft  be  in  fine  powder,  elfe  it 
will  remain  untouched  by  this  acid.  When  finely  pulverized 
fpar  is  thrown  into  oxalic  acid,  an  oxalate  of  little  folubility  is 
generated,  which  falls  to  the  bottom  of  the  veiTel,  under  the 

form 
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form  of  a  white  powder.     This  acid,  poured  into  Strontitic  wa- 
ter, unites  with  the  earth,  and  precipitates  with  it. 

35.  This  is  one  of  the  moft  infipid,  and  one  of  the  mofl  in- 
foluble  of  die  combinations  into  which  Strontites  enters.  Ten 
grains  were  boiled  in  four  ounces  of  diflilled  water  for  fome 
minutea,  there  remained  undifTblved  fully  nine  grains.  The 
clear  liquor  had  the  flighted  poflible  degree  of  milkinefs  produ- 
ced  in  it«  on  the  additicm  of  fulphuric  acid,  or  of  carbonate  of 
potafs.  By  heat  the  oxalic  acid  is  deftroyed,  and  the  earth  rer 
mains  partly  pure  and  partly  united  to  carbonic  acid.. 

JVitb  Tartarous  Acid^ 

36.  With  this  acid  the  mineral  exhibits  appearances  nearly* 
fimilar  to  tho£:  now  defcribed.  There  is  however,  for  a  (hort 
period,  an  extremely  feeble  effervefcence.  Here  I  may  remark, 
that  for  the  fake  of  promoting  the  union  of  StroQtites  with 
the  weaker  acids,  1  frequently  employ  what  I  call  the  artificial 
carbonate  of  Strontites,  by  which  I  mean  this  earth  precipitated 
from  an  acid  by  an  effervefcent  alkali.  On  this  powder  the  acid 
of  tartar  ads  with  vigour.  When  dropped  into  Strontitic  wai- 
ter, it  carries  down  the  Strontites  in  union  with  it. 

37.  The  tartrite  is  nearly  infipid.  I  boiled  ten  grains  of  it 
in  four  ounces  of  diflilled  water;  fix  grains  were  diflblved. 
This  folution,  after  it  had  flood  fome  weeks  in  a  clofe  phial, 
depofited  during  frofly  weather  feveral  fmall  but  very  regular 
cryflals,  the  form  of  which  is  a  triangular  table,  having  the 
edges  and  angles  fharp  and  well  defined.  Thefe  cryflals  under* 
go  no  alteration  from  expofure  to  the  air.  When  adled  upon  by 
heat,  they  at  firfl  fwell  and  are  puffed  up  after  the  manner  of 
borax,  and  at  length  with  ignition  lofe  their  acid,  which  is  the 
firfl  change  that  the  powdery  tartrite  fuffers  under  fimilar  treat-- 
ment. 

With. 
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With  Fluoric  Acid. 

38.  Scarcely  any  perceivable  effervcfcence  happens  when 
Strontian  fpar  is  thrown  into  acid  of  fluor.  It  is  brifk  if  the 
artificial  carbonate  be  ufed,  but  little  is  diflblved,  as  the  fluate 
falls:  to  the  bottom.  Fluor  acid  occafions  a  milkinefs  in  Stronti- 
tic  water  by  the  formation  of  a  fluate,  which  is  pofTefled  of 
nearly  the  fame  folubility  as  th&  preceding. 

With  Pbofpboric  Acid. 

39.  This  acid  attacks  the  fpar,  though  in  a  folid  form,  but 
the  progrefs  of  the  effervcfcence  and  folution  is  exceflively  flow. 
A  bit,  weighing  two  or  three  grains,  was  not  completely  diflbl^ 
ved  in  twenty-four  hours,  though  the  difengagement  of  carbo- 
nic acid  went  on  without  interruption.  The  fohition  continues 
clear  as  long  as  the  acid  is  confiderably  in  ezcefs ;  but  as  foon 
as  the  point  of  faturation  approaches,  it  becomes  thick,  from 
the  depofition  of  a  white  powdery  phofphate.  When  the  acid 
of  phofphorus  is  dropped  into  Strontitic  water,  a  precipitate  ap- 
pears, which  is  rediflblved  when  the  acid  comes  to  be  redun- 
dant. The  phofphate,  if  perfed\ly  neutral,  has  little  folubility 
in  water.  Ten  grains  of  it,  treated  with  four  ounces  of  boil- 
ing diftilled  water,  left  a  refiduum  of  nine  grains. 

With  Succinic  Acid.  — 

40.  The  acid  of  amber,  diflblved  in  water,  aflaults,  but  with 
no  remarkable  adlivity,  the  artificial  carbonate  of  Strontites.  A 
clear  folution  refults,  which,  by  fpontaneous  evaporation,  yields 
a^rydalline  fupcinate^  which  is  perfiftent  in  the  air. 

q  With 
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With  Acid  of  Arfenic. 

41.  The  arfenic  acid  diflblves  with  tardinefs  fmall  but  folid 
pieces  of  the  foflil.  With  the  artificial  carbonate  the  efFervef- 
cence  is  lively.  In  either  cafe,  the  compound  continues  dif- 
folved  till  the  acid  is  almofl  faturated,  whetx  the  liquor  grows 
thick,  from  the  depofition  of  a  white  powder,  which  is  the  ar- 
fenicate.     A  precipitate  is  formed  by  pouring  Strontitic  water 

*  on-  acid  of  arfenic ;  but  agitation  makes  it  difappear.  This 
happens  till  the  acid  is  nearly  faturated  ;  after  which  the  preci- 
pitate will  not  be  taken  up,  unlefs  upcoi  the  addition  of  fuch  a 
quantity  of  acid  as  fhall  make  it  predominate.  The  arfenic 
acid  being  dropped  into  Strontitic  water,  a  copious  precipitate 
defcends  to  the  bottom,  which  vanilhes  when  the  acid  comes  to 
prevail* 

42.  Ha  VINO  diluted  a  quantity  of  this  acid  with  about 
twice  its  volume  of  water,  I  threw  into  it  the  artificial  carbonate 
to  nearly  perfedt  faturation.  A  clear  folution  refulted,  which 
evaporated  on  a  plate  of  glafs,  gave  a  gelatinous  fubftance,  that 
by  longer  expofure  to  the  air  dried  into  a  white  powder.  Cry- 
flalline  forms  ihowed  themfelves  on  the  infide  of  a  glafs,  which 
contained  fome  of  the  folution  after  it  had  flood  for  fome  time. 
It  is  fomewhat  curious,  and  deferving  of  notice,  that  this  folu- 
tion lets  fall  the  greater  part  of  the  arfenicate  it  contains  as 
foon  as  it  is  made  to  boil  by  the  application  of  heat. 

The  arfenicate  fully  neutralized  is  only  in  a  fmall  degree  fo- 
luble  in  water  ;  an  ounce  of  which,  when  boiling,  takes  up  ra- 
ther more  than  a  grain. 

With  Boracic  Acid. 

43.  To  the  acid  of  borax  dilTolved  in  hot  water,  I  added  a 
minute  portion  of  artificial  carbonate  of  Strontites ;  a  flight 
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effervefcence  and  folution  took  place  ;  and  this  happened  when 
fimilar  fparing  quantities  were  thrown  in  for  two  or  three 
times,  after  which  the  powder  united  with  gentle  effervefcence, 
and  fell  to  the  bottom.  I  poured  Strontitic  water  into  a  fimilar 
folution  of  the  acid ;  at  firft  no  diflurbance  of  tranfparency 
was  obfervable,  but  when  the  point  of  faturation  was  not  far 
didant,  a  copious  precipitate  appeared.  This  I  wafhed  with 
cold  water,  that  feems  to  a£l  little  upon  :it,  and  dillblved  it  in 
boiling,  of  which  it  requires  about  an  hundred  and  thirty 
times  its  own  weight.  The  folution  changes  to  a  green,  the  co- 
lour of  paper  (lained  with  the  juice  of  violets. 

With  Carbonic  Acid. 

44.  The  combination  of  Strontites  with  carbonic  acid  we 
have  in  the  Strontian  mineral,  the  properties  of  which  I  have 
been  detailing.  The  earth,  foluble  in  water,  becomes  fcarcely 
fo  by  uniting  with  this  acid.  With  an  excefs  of  acid  its  folu- 
bility  increafes  conliderablyi  as  is  the  cafe  with  barytes  and 
lime.  The  folution  of  Strontites  is  precipitated  by  water  im- 
pregnated with  carbonic  acid,  and  the  precipitate  is  rediilblved 
by  the  addition  of  more  of  the  fame  fluid. 

45.  Strontites,  and  all  its  combinations,  pofTefs  a  remark- 
able property,  and  one  which  I  long  confidered  as  peculiar  to 
them  :  I  allude  to  the  quality  of  tinging  the  flame  of  combu- 
ilible  bodies  of  a  red  colour.  The  muriate  has  this  power  in 
the  mod  eminent  degree.  Its  efledls  are  well  exhibited  by  put- 
ting a  portion  of  the  fait  on  the  wick  of  a  candle ;  it  cauies 
the  flame  to  aflume  a  beautiful  deep  blood- red  colour.  All  the 
other  compounds,  and  Strontites  itfelf,  occafion  more  or  lefs  of 
the  fame  appearance.  The  nitrate  approaches  the  neareft  to  the 
muriate ;  and  it  is  in  confequence  of  this  property  that  the  de« 
flagration  of  this  fait  with  an  inflammable  fubftance  exhibits  fo 
brilliant  and  vivid  a  red  flame.     It  is  a  pretty  experiment  to  ex* 

tinguiih 
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tinguifh  a  candle  by  means  of  carbonic  acid  gas,  as  it  iflueil 
from  a  briflcly  cfFervefcirig  folution  of  the  fpar  in  muriatic  acid. 
After  the  nitrate,  comes  Strontites  in  cryftals ;  the  acetite  holds 
the  next  place.  Thofe  that  follow  give  but  a  faint  tinge  of  red# 
I  fliall  enuinerate  them  iii  the  order  of  their  power  :  Tartrite, 
fulphate,  oxalate,  fluate,  arfenicate,  carbonate,  phofphate  and 
borate ;  the  effetSl  of  the  two  laft  is  extf emely  feeble  *. 

46.  It  is  worthy  of  remark,  that  a  certain  portion  of  humi-* 
dity  is  abfolutely  requifite  to  enable  thefe  fubftances  to  alter  the 
hue  of  the  flame.  By  way  of  illuftration,  dry  by  a  gentle  heat 
the  mofl:  powerful  of  them  all,  the  muriate,  and  by  that  bring 
it  to  the  ftate  of  a  dry  white  powder.  In  this  condition  it  will 
not  afFedl  the  flame ;  moiflen  it,  and  inilintly  you  reftore  its 
former  power.  This  holds  true  with  regard  to  all  the  reft  ;  fo 
much  fo  indeed,  that  thofe  which  have  not  much  moifture  in 
their  compofition  will  not  afFe6t  the  flame  without  an  addition 
of  humidity.  This  is  the  cafe  with  the  fulphate,  tartrite,  oxa- 
late, phofphate,  arfenicate,  borate,  fluate,  carbonate  and  cal- 
cined  fpar.  Nay,  it  is  even  true  with  refpetfl  to  the  acetite^ 
though  in  a  cryftalline  form. 

47.  All  the  combinations  of  Strontites  with  different  acids, 
excepting  the  carbonate,  are  decornpofed  by  the  three  alkalis  in 
their  ordinary  cffervefcent  (late,  by  virtue,  in  part,  of  a  dou- 
ble ele(5live  attraction; .  When  a  folution  of  carbonate  of  po* 
tafs,  for  example,  is  dropped  into  the  muriate,  at  firft  a  tranf- 
parent  gelatinous  precipitate  is  formed,  which,  upon  agitation^ 
after  further  additions  of  alkali^  acquires  a  white  curdy  appear- 
ance. Similar  phenomena  accompany  the  precipitations  by  the 
carbonates  of  foda  and  ammoniac  ;  no  eflfervefcence  attends  any 
of  them.     The  precipitate,  when  dried^  proves  to  be  a  white 

C  2  fubtle 

*  The  beautiful  experiment  with  the  muriate  was  firft  mentioned  to  me  in  the 
^787,  by  an  ingenious  gentleman,  Mr  AsB,  who  was  then  fiudjing  phyiic  at  Edin- 
burgh. 
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fubtle  powder,  and  is  what  I  have  hitherto  denominated  the  ar- 
tificial carbonate.  In  diluted  muriatic  acid,  I  diflblved  200 
grains  of  Strontian  mineral,  and  then  added  fait  of  tartar, 
which  had  run  per  deliquium  as  long  as  it  occafioned  any  preci* 
pitate.  By  the  teft  of  fulphuric  acid,  I  difcovered  that  the  al- 
kali had  feparated  the  whole  of  the  earth,  which  was  well 
wa(hed,  and  afterwards  dried  before  a  fire,  being  towards  the 
conclufion  of  the  exficcation  brought  very  near  the  bars ;  it 
weighed  198  grains.  This  deficit  of  two  grains  I  afcribe  to  ac-> 
cidental  lofs,  as  during  wafhing,  by  adhering  to  the  filter,  l^c. 
The  artificial  carbonate  pofTefles  all  the  chemical  qualities  of 
the  native,  with  this  difference,  that  it  parts  with  its  acid  more 
readily  when  urged  by  heat. 

48.  The  pruiliate  of  potafs  and  of  lime  did  not  difturb  the 
tranfparency  of  a  folution  of  a  pure  colourlefs  mafs  of  Stron* 
tian  mineral  in  nitric  acid.  Sometimes,  however,  thefe  fub- 
fiances  threw  down  from  folutions  in  the  muriatic  acid  a  fpa-^ 
ring  precipitate  of  a  blue  colour,  which  denotes  the  exiflence  of 
a  minute  portion  of  iron  in  fome  fpecimens.  The  precipitate 
is  moft  abundant  when  a  coloured  fpar  has  been  employed ; 
whence  I  conclude,  that  the  colour  which  the  fpar  occafionally 
exhibits  is  adventitious,  and  is  owing  to  the  iron  it  contains. 

49.  With  fulphur,  Strontites  combines  into  anhepar.  Equal 
weights  of  calcined  Strontian  mineral  and  flowers  of  fulphur 
were  triturated  together,  and  expofed  to  heat  in  a  covered  cru- 
cible. The  heat  was  continued  till  a  few  minutes  after  the 
blue  flame  had  ceafed  to  appear  at  the  chinks  of  the  cover. 
The  mafs  had  been  in  fufion.  Being  pulverifed,  part  was 
thrown  into  muriatic  acid  ;  an  efTervefcAice  enfued,  and'  the 
hepatic  odour  became  offenfive.  Boiling  water  was  poured  on 
the  remaining  portion ;  a  yellow- coloured  fluid  refulted,  which 
was  decompofed  by  acids,  and  gave  with  acetite  of  lead  a  very 
abundant  black  precipitate.  In  the  humid  way  likewife  a  he- 
par  may  be  formed.     On  a  mixture  of  equal  parts  of  flowers 

of 
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of  fulphur  and  cryftals  of  Strontites,  I  poured  fomc  hot  wa- 
ter, which  I  caufed  to  boil  for  fome  time,  A  liquid  hepar,  of 
a  dark  yellowifh  brown  colour,  was  the  produdl,  and  (howed 
the  fame  qualities  as  the  preceding. 

50.  Crystals  of  Strontites  were  diflTolved,  butfparingly  by 
alcohol.  The  tindlure  was  of  a  yellow  colour,  and  burned 
with  a  reddi(h  flame. 

51.  Having  detailed  all  the  properties  of  the  Strontian  mi- 
neral, and  of  its  earthy  bafe,  with  which  I  have  made  myfelf 
acquainted,  my  next  objedt  ihall  be  to  confider,  and,  if  po(Ii<* 
ble,  to  determine,  whether  this  earth  be  really  different  and 
di(lin<5l  from  all  thofe  that  are  already  known.  There  are  two- 
kinds  to  which  the  Strontitic  bafis  bears  in  its  properties  no  in^ 
confiderable  refemblance,  I  mean  barytes  and  lime ;  yet  it  feema 
to  me  to  differ  as  much  from  both  of  them  as  they  differ  the 
one  from  the  other.  In  external  appearance,  it  mud  be  ac^ 
knowledged,  fome  fimilarity  is  obfervable  among  the  native 
carbonates  of  thefe  earths^  The  Strontian  foffil  refembles  mod 
the  barytic  fpar.  Indeed  this  is  fo  much  the  cafe,  that  many 
perfons  admitted  it  into  their  colle(5lions  as  the  aerated  barytes. 
Nay,  a  French  chemift  of  fome  note,  M.  P£LLEti£r,  informs 
us,  that  having  analyzed  a  mafs,  which  he  received  from  the 
Honourable  Mr  Greville,  he  did  not  publilh  the  refult,  for 
the  reafon«  '*  qu*elle  ne  m'avoit  fourni  rien  de  particulier  *.** 

52.  Th£6£  two  productions '.  of  nature  agree  in  exceeding 
other  earthy  fpars  in  fpecific  gravity  ;  in  retaining  their  carbo- 
nic acid,  unlefs  when  urged  by  a  very  intenfe  heat;  in  dif^ 
folving  when  cauflic  in  water;  in  affording  the  pure  earth 
in  cryftals  ;  in  diffolving  in  acids  with  nearly  fimilar  phe-^ 
nomena ;  in  forming  falts  of  difficult  folubility  with  fever 
ral  of  the  acids,  and  cryffallizable  ones  with  the  nitric 
and  muriatic.  In  thefe  re(pe<5ts  a  (Irong  analogy  prevails 
bbtween'them,  yet  it  is  but  an  analogy ;  for  in  the  points  now  • 

enumerated/., 

*  Ann»  de  Chenu  t.  xo.  p.  x88L 
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enumerated,    as  well  as  in   others,   a  confiderable  differen(!ef 
aiflually  prevails. 

53.  Their  fpecific  gravities  differ,  that  of  native  carbonatd 
of  barytes  being  4.338,  while  that  of  Strontitic  fpar  goes  from 
3.65O  to  3.726.  The  laft  meiltioned  parts  with  its  acid  (bme- 
what  more  readily,  and  without  being  fufed  itfelf,  or  afling  io 
powerfully  on  the  clay  of  the  crucible  ;  and  when  calcined,  it 
imbibes  moifture  with  much  greater  avidity,  fplitting  with 
more  heat  and  noife.  There  fubfifls  a  greater  difference  be- 
tween the  folubility  of  pure  Strontites  in  hot  and  cold  watet 
than  of  barytes  * ;  moreover,  the  forms  of  their  cryftals  dif-^ 
agree  widely.  Strontites  generates  with  fulphuric  acid  a  left- 
ponderous  and  more  foluble  earthy  fait  than  bafytes.  It  is  true 
that  both  barytes  and  Strontites  form  cryftallizable  falts  whed 
combined  with  nitric  or  muriatic  acids,  but  the  cryflals  havd 
no  fimilarity  either  in  property  or  afpe<5l*  Thofe,  into  the  com- 
pofition  of  which  Strontites  enters,  fuffef  changes  from  expo- 
fure  to  the  air,  which  do  not  happen  to  the  nitrate  or  muriatd 
of  barytes,  and  they  are  -vaftly  more  foluble  in  water.  In  thd 
figure  of  the  cryftals  alfb  the  difference  is  very  remarkable.  A 
llrong  and  weighty  argument  in  favour  of  the  diftindl  nature 
of  thefe  earths  is  furnifhed  by  the  circutnftance,  that  folutions 
of  Strontites  in  acids  fuffer  no  decompoiition  from  prufliate  of 
lime  or  potafs  ;  for  here  I  put  out  of  confideration  the  change 
that  is  occafionally  produced  when  the  minute  portion  of  iron 
is  prefent;  while,  as  every  body  knows,  a  prominent  and  dif- 
criminating  feature  of  barytes  is  its  precipitation  by  cither  of 
thefe  fubftances.  A  mark  of  diftindion  Hot  left  decided  is  the 
quality  that  Strontites  and  its  compounds  poffeft  of  tinging  the 
flame  of  combuftible  bodies  of  a  red  colour ;  a  property  that 

does 

*  I  have,  fitice  thb  paper  was  read,  difcovered  that  the  difierence  of  folubility  of 
barytes  in  hot  and  in  cold  water  is  fully  as  remarkable  as  that  of  Strontites.  This 
mark  of  diftinftion  confequentlj  miiil  be  rejeOed. 
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does  not  belong  to  barytes,  the  muriate  of  which  gives  a  very 
faint  greenifh  hue.  To  thefe  add,  what  afluredly  carries  great 
weight  with  it^  that  thefe  fubftances  do  by  no  means  agree  in 
the  order  of  their  attraftions.  On  the  whole,  I  think  it  abun- 
dantly  manifeft,  that  the  foflil  from  Strontian  is  not  aerated 
harytes,  and  that  it  has  not  this  earth  for  its  baiis. 

54.  It  has  been  above  remarked,  that  this  mineral  occafionally 
afTumes  the  appearance  of  fome  forts  of  calcareous  fpar  ;  and  it 
has  likewife  been  noticed,  that  fome  analogy  prevails  between 
the  properties  of  their  component  earths.  In  no  circumftance 
does  this  appear  fo  (Irongly  as  in  the  quality  of  tinging  flame, 
which  I  have  difcovered  to  belong  alfo  to  the  compounds  of 
lime,  though  in  a  much  fmaller  degree*  The  muriate  of  lime 
gives  the  flame  of  a  candle,  when  applied  in  the  manner  for- 
merly defcribed,  a  red  colour,  which  is  confiderably  lefs  vivid 
and  brilliant  than  th^t  produced  by  muriate  of  Strontites,  and 
ihort  of  that  occafioned  by  the  nitrate  of  this  fubftance.  It  is 
eafy,  however^  to  fhow,  that  Strontites  and  lime  materially  dif- 
fer. The  fpecific  gravity  of  the  Strontian  far  exceeds  that  of 
calcareous  fpar,  which  is  commonly  about  2.700.  The  former 
retains  its  carbonic  acid  mtich  more  obdinately  in  the  fire* 
But  the  incomparably  greater  folubility  of  the  pure  earth  in  hot 
water^  and  its  cryilallizing,  are  chara<5lers  of  themfelves  fuffi- 
cient  to  difcriminate  Strontites  from  lime^  and  I  Ihall  only  fur- 
ther obierve,  that  Strontites  forms  a  lefs  foluble  compound 
with  fulphuric  acid,  yields  a  cryftalHzable  nitrate  and  muriate, 
and  difplays  a  power  of  attra(5lion  different  frdm  lime  ;  whence 
I  reckon  it  certain,  that  the  earth  of  Strontian  mineral  is  not 
lime. 

$^.  I  NEED  not  draw  a  parallel  between  the  appearance  and 
properties  of  this  foflil  and  any  of  the  other  earthy  bodies,  a^ 
it  is  not  in  the  mod  diflant  degree  like  any  of  them. 

56.  It  perhaps  deferves  notice,  that  the  mineral  I  have  been 
treating  of,  though  different  from  the  native  carbonates  of  ba- 

rytesi 
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rytes  and  lime,  holds  a  fort  of  intermediate  fpace,  and  forma  a 
kind  of  link  between  them.  To  illudrate  what  I  mean,  I  may 
obferve,  that  in  fpecific  gravity,  fufibility,  capability  of  decom- 
pofition  by  heat,  and  in  the  folubility  of  the  compounds  it 
forms,  it  (lands  in  the  middle.  Thus,  heavier  than  calcareous 
and  lighter  than  barytic  fpar,  it  is  more  eafily  melted  than  the 
one,  lefs  fo  than  the  other.  When  fubjedled  to  heat,  it  parts 
with  its  carbonic  acid  more  readily  than  barytes,  lefs  fo  than 
lime.  The  fulphate,  nitrate  and  muriate  of  it  are  all  more  fo« 
luble  than  the  fame  falts  of  .barytes,  and  lefs  foluble  than  thofe 
of  lime.  In  one  refpedt  indeed  it  exceeds  both,  and  that  ihf 
folubility  in  hot  water,  which  perhaps  is  fo  great  as  may  knake 
fome  perfons,  over  fond  of  nice  diftindions,  deny  it  a  place 
among  the  earths  altogether  *. 

57.  This  kind  of  intermediate  fituation  fliall  perchance  in- 
duce fome  to  imagine,  that  this  earth  is  a  peculiar  combination 
of  the  other  two.  At  firft,  I  confefs,  when  this  idea  fuggefled 
itfelf  to  me,  I  did  not  deem  it  improbable  ;  but  now,  after  full 
invedigation,  I  mud  rged  the  notion.  This,  I  hope,  I  do 
with  good  reafon,  fince  I  have  found  that,  like  the  acknowledg- 
ed (imple  earths,  this  'fubdance  bears  repeated  folutions,  cry* 
(lallizations  and  precipitations,  without  fhowing  the  fmalleft 
difpofition  to  a  feparation  of  principles ;  and  (ince  the  means 
that  difunite  an  artificial  mixture  of  the  two  earths,  fudh  as 
difTolving  in  muriatic  acid  and  cryftallizing,  or  precipitating 
by  prufliate  of  potafs  or  lime,  have  no  effedt  in  occafioning  a 
disjun<5lion  of  its  parts. 

58.  As  the  earthy  bafis  of  the  Strontian  fpar  poffefles  re- 
markable qualities  that  are  peculiar  to  it,  and  forms  with  acids 
combinations  unlike  thofe  generated  by  the  known  earths,  and 
differs  from  all  of  them  in  the  order  of  its  attra<51ions,  I  can- 
not hefitate  to  conclude,  that  it  is  an  earth  Jut  generis,  a  new 

2  and 
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and  diftind  genus.  It  belongs  decidedly  to  the  ancient  order 
of  them  called  alkaline  or  abforbent,  of  which  the  moft  abun- 
dant fpecies,  the  calcareous  earth,  has  been  long  known.  To 
my  illuftrious  mafter  in  chemiftry,  Dr  Black,  we  are  indebted 
for  eftablifhing  the  diftindl  nature  of  magnefia.  Dr  Gaun 
and  Mr  ScHEELE  have  the  merit  of  difcovering  barytes. 

59.  Considering  it  as  a  peculiar  earth,  I  thought  it  necef^ 
fary  to  give  it  a  name :  I  have  called  it  Strontites^  from  the 
place  where  it  was  found ;  a  mode  of  derivation,  in  my  opi- 
nion, fully  as  proper  as  from  any  quality  it  may  pofTefs,  which 
is  the  prefent  fafliion.  My  reafon  is,  that  I  think  there  is  lefs 
chance  of  difcovering  two  new  earths  in  the  fame  fpot,  than  of 
finding  two  pofleflTed  of  the  fame  property  any  where.  The 
denomination,  however,  is  of  little  moment,  provided  it  be 
well  underflood  what  it  is  intended  to  denote,  ^d  there  be  no 
room  for  mi  flake. 

60.  To  complete  the  hiftory  of  Strontites,  it  remains  for  me 
to  ftatc  what  I  have  difcovered  refpe(5ling  the  order  of  its  at- 
tradions.  I  Ihall  begin  with  pointing  out  the  order  in  which 
the  principal  acids  attra(f\  it,  and  then  I  fliall  fliow  the  place 
due  to  its  attradlion  among  thofe  of  other  fubftances  for  acids. 

61.  Sulphuric  acid  attradls  Strontites  with  the  greateft 
force  ;  for  when  added  to  a  folution  of  the  nitrate,  muriate, 
tartrite,  arfenicate,  fuccinate,  fluate,  acetite  and  borate,  it  in- 
ftantly  caufes  a  difturbance  of  tranfparency,  and  a  white  pre- 
cipitate falls  to  the  bottom.  When  poured  upon  the  oxalate, 
which  is  fcarcely  foluble  in  water,  and  permitted  to  remain  for 
fome  hours  upon  it,  this  acid  expels  the  oxalic,  and  takes  its 
place.  I  may  here  remark,  that  the  precipitates  formed  by  the 
fulphuric  acid  do  not  defcend  fo  rapidly  as  the  ponderous  fuK 
phate  of  barytes  ;  they  have  oftentimes  in  their  fall  more  the 
appearance  of  fulphate  of  lime.  On  this  account,  Strontites, 
though  a  good  one,  is  by  no  means  fo  delicate  a  teft  of  the  pre- 
fence  of  this  acid  as  barytes^  nor  can  it  be  employed  altogether 
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ivith  the  fame  advantage  in  the  purification  of  nitric  and  mu- 
riatic acids  from  the  fulphuric. 

62.  The  acid  of  fugar,  or  oxalic  acid^  follows  the  fulphuric. 
This  acid  takes  the  new  earth  from  all  the  folutions  above  men* 
tioned,  and  with  it  falls  in  a  powdery  form,  excepting  from  the 
fluate.  It  is  a  curious  fadl,  that  the  oxalate  is  foluble  in  mu- 
riatic acid  with  partial  decompofition.  I  obtained  an  oxalate 
by  dropping  the  acid  of  fugar  into  muriate  of  Strontites,  which 
I  wafhed  well  with  cold  water,  and  dried.  I  then  introduced 
it  into  muriatic  acid,  that  did  not  dilTolve  it  till  a  very  little  di- 
flilled  water  was  added.  The  folution,  in  a  few  hours,  had 
depofited  a  fmall  quantity  of  cryftals,  which  I  dried  on  blotting 
paper.  They  were  perfiftent  in  the  air,  they  difTolved  in  wa- 
ter, and  imparted  to  it  the  tafte  of  oxalic  acid.  This  fluid  was 
not  difturbed  in  its  tranfparency  by  fulphuric  acid,  and  it  oc* 
cafioned  in  lime  water  a  copious  precipitate  of  very  little  fo- 
lubility ;  whence  I  inferred  thefe*  cryftals  were  oxalic  acid,  and 
their  form  did  not  contradict  the  conclufion.  On  evaporating 
the  liquor  from  which  they  had  been  depofited,  I  procured  a 
powdery  oxalate  and  cryftallized  muriate.  The  reafon  of  this 
partial  decompofition  I  cannot  at  prefent  afilgn ;  it  cannot  be 
explained  in  the  fame  way  that  the  partial,  decompofition  of  ful- 
phate  of  potafs  or  foda  by  nitric  or  muriatic  acid  is  accounted 

for. 

63.  The  third  place  belongs  to  the  tartarous  acid,  which  de- 
compofes  and  caufes  a  milkinefs  in  the  folutions  of  the  earth 
in  nitric,  muriatic,  fuccinic,  arfenic,  boracic  and  acetous  acids. 

64.  Then  comes  the  acid  of  fluor,  which  precipitates  the 
earth  from  its  folution  in  all  the  acids  I  have  tried,  excepting 
the  three  already  mentioned  as  exceeding  it  in  force.  It  is  re- 
markable,  that  a  folution  of  fiuate "  is  not  rendered  turbid  by 
oxalic  acid,  though  it  be  certain,  that  the  oxalic  has  the  ftronger 
attraction }  perhaps  a  triple  compound  is  formed. 

65.  Nitric 
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65.  Nitric  acid  holds  the  next  place*  When  this  acid^  in  a 
flate  of  concentration,  is  poured  into  a  faturaced  folution  of  the 
muriate,  a  precipitate  immediately  defcends.  This  conlifls  of 
minute  eryftals  of  the  nitrate.  An  aiRifion  of  water  reftored 
fluidity*.  The  liquor  on  evaporation  affords  the  nitrate  in  cry- 
dais.  , 

66*  Muriatic  acid,  as  ufual,  fucceeds  the  nitric*  As  it 
forms  a  very  foluble  compound  with  Strontites,  the  decompofi- 
tions  accomplifhed  by  it  are  made  apparent  by  evaporation. 
The  phofphate  of  Strontites  is  diflblved  readily  by  this  acid. 
The  liquor,  when  the  moifture  i«  diiCpated  by  a  very  gentle 
heat,  yields  eryftals  of  the  muriate  and  phofphoric  acid  in  a 
concrete  ftate.  The  arfenicate  is  taken  up  ftill  more  readily ; 
and  from  the  folution,  by  an  evaporation  not  puflied  fo  far  as 
to  deprive  the  arfenic  acid  of  its  humidity,  are  obtained  ery- 
ftals of  the  muriate.  The  borate  diiTolved  in  this  acid  exhibits 
phenomena  fimilar  to  the  phofphate.  By  adding  this  acid  to 
the  acetite,  and  evaporating^  we  get  the  muriate. 

Succinic  acid,  if  it  do  not  rank  before  the  two  laft  men- 
tioned acids,  without  doubt,  holds  the  place  immediately  fol- 
lowing. 

67.  Phosphoric  acid  comes  next  in  order.  It  makes  no 
change  in  the  combinations  containing  any  of  the  acids  already 
noticed,  but  inftantly  throws  down  a  precipitate  from  the  ace- 
tite, arfenicate  and  borate.  With  regard  to  the  two  laft  of 
thefe,  care  muft  be  taken  not  to  add  more  phofphoric  acid  than 
is  fufficient,  elfe  the  precipitate  will  be  inftantly  rediiTolved,  and 
will  elude  obfervation. 

68.  After  phofphoric  ftands  acetous  acid,  which  unque- 
ftionably  has  a  feebler  attradion  than  any  of  the  preceding, 
and  I  think  a  greater  than  the  acid  of  arfenic,  becaufe  this 
acid,  dropped  into  the  acetite,  difturbs  not  the  tranfparency. 
Boracic  acid  follows  the  arfenic,  and  laft  of  all  comes  carbo- 

D  2  nic 
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nic  acid,  which  is  expelled  by  all  the  others,  as  appears  from 
the  narration  already  given. 


Order  ofAttraBions  among  the  Principal  Acids  for  Strontites. 

Strontites. 


Sulphuric  acid. 

Oxalic. 

Tartarous. 

Fluoric. 

Nitric. 

Muriatic. 

Succinic. 

Phofphoric. 

Acetous. 

Arfenic. 

Boracic. 

Carbonic. 

69.  The  attradlion  of  the  new  earth  for  acids  ranks  high. 
For  fulphuric  acid,  barytes  has  unqueftionably  a  ftronger  at- 
tradlion  than  Strontites.  I  added  barytic  water  to  a  folution  of 
fulphate  of  Strontites;  and  though  only  an  extremely  minute 
portion  of  this  earthy  fait  be  contained  in  the  fluid,  yet  an  im- 
mediate milkinefs  end  precipitation  was  the  confequencc.  This 
earth  however  comes  next ;  for  I  find  that,  when  I  pour  Stron- 
titic  water  into  folutions  of  fulphate  of  potafs,  of  foda,  or  of 
lime,  the  liquor  becomes  turbid,  and  the  Strontitic  fulphate  falls 

to  the  bottom. 

70.  I  HAVE  not  afcertained  how  the  attra<£lion  of  Strontites- 
ftands  with  oxalic  acid  further  than  that  the  force  of  its  attrac- 
tion for  this  acid  is  fuperior  to  that  of  potafs,  and  confcquently. 
of  all  thofe  fubftances  that  are  inferior  to  it. 

3  71.  The 
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71.  The  earth  attraiSls  tartarous  acid  more  forcibly  than  al- 
kalis do.  Add  Strontitic  water  to  tartrite  of  potafs,  and  tartrite 
of  Strontites  will  defcend ;  but  its  attradion  is  weaker  than 
that  of  barytes  or  lime,  for  the  folutions  of  either  of  thefe 
earths  renders  tartrite  of  Strontites  turbid.  The  fame  place  is 
due  to  this  earth  in  its  attraftion  for  fluoric  acid  as  with  acid 
of  tartar ;  barytes  and  lime  exceed  it,  potafs  is  feebler. 

72.  With  refpedl  to  nitric  and  muriatic  acids,  the  order 
feems  fomewhat  different.     Here  fixed  alkalis  appear  to  predo- 
minate.    Yet  of  this,  after  feveral  trials,  I  was  fomewhat  un- 
certain,   in   confequence  of  peculiar  phenomena   that  occur. 
When  abfolutely  cauftic  potafs  is  dropped  into  a  diluted  folu- 
tion  of  muriate  of  Strontites,  tranfparent  cryftalline  flakes  ap- 
pear ;  but  long  before  all  the  earth  is  difengaged,  the  alkali 
ceafes  to  occafion  more  precipitation,  and  it  may  be  afterwards 
added  in  quantity,  without  producing  any  vifible  effedl.     If, 
however,  an  efFervefcent  alkali  be  now  poured  in,  a  copious 
curdy  precipitate  will  be  formed.      Two  hundred  grains  of 
Strontian  fpar  were  diflblved  in  muriatic  acid.    To  the  folution, 
diluted  with  more  than  an  equal  quantity  of  diftilled  water,  !■ 
added  potafs,  till  it  no  longer  occafioned  depofition.     I  permit- 
ted the  precipitate  to  fubfide,  and  then  poured  in  fome  potafs* 
which  caufed  no  vifible  change.     The  clear  liquor  was  decant- 
ed off,  and  the  remaining  portion  filtered.     The  precipitate, 
when '  colleaed  and  weighed,    amounted   only  to  24  grains. 
With  the  clear  liquor,  I  mixed  carbonate  of  potafs.'and  I   ob- 
tained an  abundant  white  precipitate      This  I  waftied,  and  dried 
bv  a  gentle  heat ;  it  weighed  170  grains.    On  another  occafion, 
I  diffolved  a  fimilar  quantity  of  the  mineral  in  the  fame  acid, 
and  after  dilution  I  added  the  alkali  very  flowly.     The  matter 
fenarated  aflumed  the  form   of  quadrilateral  lamellar  cryftalsi 
fome  of  which,  un^tached  to  any^Jthers,  fliowed  the  wedge 
fhaped  margin  like  an  ordinary  cryftal  of  Strontites  ;  frequently 
they  adhered  to  each  other,  fometlmes  appearing  in  arborefccnt 

'  figures. 
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figures.  I  continued  to  pour  in  potafs  as  long  as  any  precipi- 
tation followed,  and  I  certaii^  confumed  more  alkali  tlutn 
would  have  been  fufficient  to  faturate  the  whole  of  the  acid. 
The  cryftalline  depolite,  when  dried  quickly,  effervefced  very 
feebly  with  muriatic  acid ;  it  was  much  more  abundant  than 
the  former  ;  it  weighed  74  grains.  From  the  fupernatant  li- 
quor,  carbonate  of  potafs  feparated  efiervefcent  Strontites  to 
the  amount,  when  dry,  of  132  grains.  The  matter  thrown 
down  by  potafs,  when  diilblved  in  muriatic  acid,  cryftallizes  in 
every  refpedl  like  ordinary  muriated  Strontites.  It  is  alfo  fo- 
luble  in  water,  and  generates  Strontitic  water.  From  thefe  ex- 
periments it  appears,  that  potafs  precipitates  only  a  portion  of 
the  Strontites,  which  is  in  the  (late  of  cryftals,  and  that  this 
portion  is  variable  in  quantity,  which  I  imagine  in  fome  mea- 
fure  depends  upon  the  ftate  of  dilution.  How  this  comes  to 
pafs  it  is  not  eafy  to  fay.  I  am  difpofed  to  afcribe  it  either  to 
the  produdlion  of  a  triple  compound,  or  to  the  folubility  of 
Strontites  in  pure  alkali.  The  weight  of  the  two  precipitates, 
in  neither  experiment,  exactly  amounted  to  that  of  the  fpar 
employed ;  nor  was  this  to  be  expected.  In  the  former  it  was 
deficient  by  fix  grains,  in  the  latter  it  exceeded  by  as  much. 
The  deficit  of  the  one  may  arife  in  part  from  the  lofs  of  matter 
adhering  to  the  filter,  but  principally  from  the  heat  employed 
in  drying,  expelling  too  much  moidure  from  the  firft  precipi- 
tate. A  priori^  it  might  be  imagined,  that  there  fhould  always 
be  a  deficiency,  (ince  part  of  the  earth  is  difengaged  in  its  pure 
flate,  as  invariably  happens  with  lime.  Inftead  of  this,  how- 
ever, in  the  latter  experiment  there  was  rather  an  increafe  of 
weight.  This  I  impute  to  the  cryflalline  form  in  which  the 
Strontites  is  feparated ;  for  in  this  flate  it  is  united  to  a  greater 
weight  of  water  than  it  contains  of  both  carbonic  acid  and  wa- 
ter when  it  is  effervefcent. 

73.  The  impradlicability  of  precipitating  all  the  Strontites 
from  muriatic  acid,  fuggefled  fome  doubts  whether  the  alkali 

2  really 


From  SrKON'TlJN.  31 

really  poflefled  a  ftronger  attradlion  or  not.  Thcfe  were  remo- 
ved by  the  refult  of  the  following  experiments :  I  diffblved  a 
quantity  of  nitrate  of  potafs  in  boiling  water,  and  threw  in 
fome  mafTes  of  recently  calcined  Strontites.  The  heat  genera- 
ted commenced  an  ebullition,  which  I  prolonged  by  the  heat  of 
a  fand  bath,  the  mouth  of  the  flafk  being  ftopped  by  a  perfo* 
rated  cork.  During  the  'cooling,  cryftals  of  Strontites  were  de- 
pofited.  I  next  difllpated  by  boiling  much  of  the  water  of  the 
clear  fluid,  managing  the  operation  fo  that  the  atmofpherical 
air  (hould  have  as  little  accefs  as  poffible.  By  this  procefs  I  ob«- 
tained  cryftals  of  nitre,  intermixed  with  a  fmall  quantity  of 
cryftallized  Strontites.  I  performed  a  fimilar  experiment  with 
a  folution  of  muriate  of  foda,  and  the  refult  only  differed  in 
this,  that  the  cryftals  of  common  fait  were  depofited  during  the 
evaporation  of  the  liquor,  and  thofe  of  Strontites,  for  the  fe- 
cond  time,  during  the  fubfequent  refrigeration  ;  whence  the  in- 
ference is  deducible,  that  Strontites  cannot  detach  the  nitric  or 
muriatic  acid  from  the  alkalis  with  which  they  are  united  in 
faltpetre  and  fea  fait. 

74.  The  attradlion  of  barytes  for  muriatic  acid  exceeds » 
that  of  the  new  earth.  To  a  folution  of  Strontitic  muriate  I 
added  fome  native  carbonate  of  barytes  lately  calcined  and  re- 
duced to  fine  powder.  Soon  marks  of  decompoiition  were  ap- 
parent, and  the  liquor  conlifted  of  muriate  of  barytes.  Mu- 
riated  barytes,  on  the  other  hand,  fuffers  no  change  from  the 
earth  I  have  been  defcribing.  The  attraction  of  lime  for  this 
acid  is  feebler  than  that  of  Strontites.  Muriate  of  lime  became, 
muriate  of  Strontites,  fome  time  after  I  had  introduced  the 
powder  of  calcined  Strontian  fpar  iijto  it.  Ammoniac  was  in- 
ftantly  difengaged  from  the  muriatic  acid  by  Strontites. 

75.  Potass  attracts  acetous  acid  more  forcibly  than  Stron* 
tites,  and  diflodges  it. 

76.  Phosphoric  acid  is  one  of  thofe  that  prefer  Strontites* 

to  alkalis.     Strontitic  water  immediately  caufes  a  precipitation. 

• 
mi 
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in  phofphate  of  potafs  or  foda.     Strontites  in  its  turn  gives 
place  to  lime  and  barytes. 

77.  The  fame  order  as  in  the  preceding  is  obferved  witn  re- 
gard to  the  acid  of  arfenic. 

78.  Borate  of  Strontites  fulFers  novifible  change  from 
lime-water  or  potafs,  but  is  turned  muddy  indantly  by  bary- 
tic  water.  A  folution  of  borax  is  decompofed  by  diflblved 
Strontites. 

79.  The  attraction  of  Strontites  for  carbonic  acid  is  power- 
ful. It  renders  mild  alkalis  cauflic,  and  becomes  thereby  itfelf 
a  carbonate.  I  was  defirous  of  determining  the  relative  attrac- 
tions of  barytes,  lime  and  Strontites  for  this  acid,  but  found  it 
not  an  eafy  matter.  The  difficulty  proceeds  from  all  the  three 
being  entirely  or  nearly  equal  in  power.  Bergman  was  not 
able  to  decide  between  the  two  firft  of  them.  In  hopes  of  af- 
certaining  this  point,  with  artificial  carbonate  of  Strontites  in 
fubtle  powder,  I  mixed  a  quantity  of  barytic  and  of  lime  wa- 
ter, and  kept  them  in  phials  accurately  clofed.  I  had  the  bot- 
tles fkaken  very  often  during  a  week.  At  the  expiration  of 
this  time,  I  decanted  carefully  from  both  the  fupernatant  fluid, 
and  faturated  it  with  marine  acid.  The  liquor  of  the  one, 
treated  in  this  manner,  gave,  on  evaporation,  muriate  of  ba- 
rytes ;  from  the  other  I  obtained  muriate  of  lime.  Thefe  ex- 
periments feem  to  (how,  that  Strontites  will  not  yield  carbonic 
acid  to  either  of  thefe  earths.  Again,  when  Strontitic  water, 
poured  upon  the  carbonates  of  barytes  and  of  lime,  is  managed 
in  the  fame  manner  as  the  former,  the  clear  liquors,  faturated 
with  the  fame  acid,  aflbrd,  both  of  them,  muriate  of  Strontites. 
This  earth  confcquently  had  not  taken  the  fixed  air  from  either. 
Since  then  neither  lime  nor  barytes  can  attracfl  carbonic  acid 
from  Strontites,  and  fince  this  'acid  will  not  defert  either  of 
<hefe  to  combine  with  Strontites,  I  am  led  to  the  conclufion, 
that  the  forces  of  their  attra<flion  are  equal,  or  very  nearly  fo. 
This  alfo  appears  from  the  following  experiments  :  Into  a  mix- 
ture 
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tare  of  nearly  equal  parts  of  Strontitic  and  barytic  waters,  I 
ihrew  diflilled  water  impregnated  with  a  quantity  of  fixed  aif 
lefs  than  was  fufEcient  to  faturate  either  of  the  earths.  I  (hook 
the  whole  well  for  (bme  time,  in  the  expedation  that  the  earth, 
whofe  attra(5lian  preponderated,  would  attach  to  itfelf  all  the 
acid,  and  become  infoluble*  On  examination,  however,  i  found, 
that  the  precipitate  confided  of  the  carbonates  of  both.  When 
a  folution  of  lime,  inllead  of  barytes  was  ufed,  the  event  was 
iimilar. 

8o.  Strontites  precipitates  metallic  calces  from  their  folu- 
tions  in  acids,  but  with  no  particular  phenomena.  When 
Strontitic  water  is  poured  into  a  folution  of  muriate  of  mercu- 
ry, a  brownifh  yellow  precipitate*  like  to  that  produced  by  ba- 
rytic or  lime  water,  prefents  itfelf.  The  fame  fluid  cauies  a 
dark  green  precipitate  in  fulphate  of  iron,  a  greyifh  white  in 
fulphate  of  zinc  a  light  blue  in  fulphate  of  copper,  and  a 
white  one  in  acetite  of  lead. 


"tJBLE  tojbow  the  Place  due  to  Strontites  in  tbeOrder  ofAttraSlionS, 
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To  make  a  fmall  addition  to  the  hiftoiy  of  barytes,  and  to* 
corredi  a  miftake  that  has  prevailed  refpeding  the  native  com- 
bination with  carbonic  acid,  I  beg  leave  to  add  a  few  words. 

1.  All  the  chemiAs  who  have  made  native  carbonate  of  ba^- 
rytes  the  fubje<5t  of  their  experiments,  concur  in  aiTerting,  that 
the  carbonic  acid  cannot  be  difengaged  from  it  by  heat  alone ; 
and  upon  this  fuppofed  fadl,  a  theory  of  pretty  extenlive  applica* 
tion  has  been  fotmded.  Dr  Withering,  in  his  admirable  paper, 
Phil.  Tranf.  vol.  Ixxiv.  p.  298.  fays,  "  It  is  very  remarkable,  that 
"  the  terra  ponderofa  fpar  in  its  native  (late  will  not  bum  tolime« 
^  When  urged  with  a  (Ironger  fire,  it  melts  and  unites  to  the  cm* 
•*  cible,  but  does  not  become  cauftic."  "  May  we  not  conjee- 
'^  ture  then,  that  as  cauflic  lime  cannot  unite  to  fixed  air  with- 
^*  out  the  intervention  of  moiiture,  and  as  this  fpar  feems  to 

contain  no  water  in  its  compofition,  that  it  is  the  want  of 
water  which  prevents  the  fixed  air  affuming  its  elaftic  aerial 
''  (late."  This  fuppofition  becomes,  in  his  opinion,  ftill  more 
probable  from  the  circumftance,  that  the  artificial  aerated  terra 
ponderofa,  which  contains  water,  lofes  its  fixed  air  by  the  ac- 
tion of  heat. 

2.  Dr  Priestley  adopted  this  notion,  and  adds  his  teftimony 
to  the  fadl  upon  which  it  refts.  In  the  Phil.  Tranf.  vol.  Ixxviii. 
p.  I52»  we  have  the  following  words  :  "  Terra  ponderofa  aerata 

gives  no  fixed  air  by  mere  heat.  But  I  find,  that  when 
fleam  is  fent  over  it  in  a  red  heat  in  an  earthen  tube,  fixed 
'^  air  is  produced  with  the  greated  rapidity,  and  in  the  fame 
"  quantity,  as  when  it  is  difTolved  in  fpirit  of  fait,  and  making 
'*  the  experiment  with  the  greateft  care,  I  find  that  fixed  air 
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*'  Confifts  of  about  half  its  weight  of  watet."  From  thefe  ob- 
fervations  Dr Priestley  infers,  that  water  enters  into  the  com- 
pofition  of  fixed  air,  nay,  that  it  is  this  ingredient  which  is 
efTential  to  the  aeriform  condition  of  the  acid.  He  extends  the 
idea  to  all  aerial  fluids,  and  hekice  draws  a  futile  argument 
againft  Mr  Cavendish's  glorious  difcovefy  of  the  compofition 
of  water. 

3.  It  is  unnecefTary  to  tranfcribe  the  words  bf  Mr  Watt 
junior^  who  fpeaks  on  the  authority  of  Mr  Josi  ah  Wedge  wood 
junior^  to  nearly  ^he  fame  purpofe,  or  thofe  of  M.  Sage,  Fovr- 
CROY  and  Pelletier,  who  ftrangely  aflert,  that  this  fubflance 
IB  abfolutely  unchangeable  by  heat. 

4.  From  this  general  opinion,  however,  I  am  obliged  to  dif- 
fent,  having  foundi  that  the  fixed  air  can  be  expelled  from  the 
native  aerated  barytes  by  heat  alone,  if  fufficiently  intenfe  ;  a 
circu^ndanoe  that  muft  prove  fatal  to  the  theory  founded  on  its 
fuppofed  impradlicability.  Tlie  heat  which  anfwers  this  pur- 
pofe  i^  that  or  a  fmith's  forge,  when  the  fire  is  fkilfully  ma- 
tiaged.  By  its  affiilance,  I  have  oftentimes  deprived  the  bary«- 
tic  fpar  of  its  acid  either  entirely  or  nearly  fo. 

5.  I  NEED  not  detail  the  particulars  of  more  than  of  one  expe* 
riment.  In  feveral  trials,  however,  it  may  not  be  improper  to 
remark,  I  was  difappointed,  in  confequence  of  the  barytes,  vehe- 
mently heated,  acting  as  a  flux  on  the  clay  of  the  crucible,  cor- 
roding holes  in  it  and  making  its  efcape,  leaving  as  its  only  ve* 
ftige  a  green- coloured  vitreous  glazing  on  the  infide  of  the  cru- 
cible. At  firft  I  employed  crucibles  made  of  pure  Stourbridge 
clay,  but  was,  from  the  circumflance  this  moment  mentioned, 
obliged  to  have  recourfe  to  thofe  compofed  of  black  lead,  which 
iare  able  tb  refift  and  confine  the  heated  fpar  i  yet  fometimes  I 
fucceeded  even  with  thofe  of  clay. 

6.  A  SOLID  and  pure  mafs  of  the  fpar,  weighing  338.4 
grainsi  was  put  into  a  black  lead  crucible,  having  a  lid  of  the 
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fame  fubdance  fitted  to  it.  The  crucible,  gradually  heated, 
was  kept  in  the  ftrong  fire  of  a  fmith's  forge  for  the  fpace  of^ 
half  an  hour,  when  it  became  very  foft.  On  breaking  it  after 
it  had  cooledi  indubitable  proofs  appeared  of  the  mafs  having 
undergone  complete  fufion.  From  being  previoufly  angulated, 
it  now  accommodated  itfelf  to  the  Ihapc  of  the  crucible,  and 
encrufted  the  bottom  and  fides  of  it  a  little  way  up.  The 
cruft  externally,  where  it  flightly  adiiered  to  the  crucible,  was 
of  a  dark  greyifli  colour,  internally  it  had  a  greenifh  ihade. 
The  matter  was  light,  fpungy  and  porous  like  pumice  (lone, 
and  being  carefully  colle<Sed  weighed  only  261  grains.  The 
fpar  had  therefore  loft  77.4.  grains,  which  is  at  the  rate  of  23 
per  cent,  nearly. 

7*  The  calcined  mafs  imbibed  water  with  a  hifling  noife  and 
confiderable  increafe  of  temperature,  but  without  fwelling  or 
fplitting  like  lime,  and  was  foluble  in  this  fluid.  On  dropping 
it  into  diluted  muriatic  acid,  a  very  flight  efifervefcence  took 
place ;  but  this  foon  ceafed,  and  the  diiTolution  proceeded  in 
perfedl  quiet.     The  folution  had  a  greenHh  cad. 

8.  From  another  mafs,  weighing  530.5  grains^  I  expelled 
136.5  grains  or  25.60  per  cent,  and  ftill  it  was  not  altogether 
non-effervefcent.  I  however  obtained  it  once  abfolutely  cau- 
Aic  or  free  from  carbonic  acid,  having  employed  a  crucible  of 
Stourbridge  clay,  which  endures  a  ftronger  heat  than  the  black 
lead.  But  I  could  not  in  this  cafe  afoertain  the  lofs  of  weight, 
as  part  of  the  mafs  had  efcaped  through  a  hole  it  had  made  for 
itfelf. 

9.  Even  by  the  common  blowpipe  and  candle,  a  part  of  the 
acid  may  be  difengag^d.  Suppofing  that  the  heat  excited  by 
this  inftrument,  employed  in  the  ufual  way,  would  be  very  in- 
adequate to  produce  the  defired  eflTedl,  I  tried  pure  air,  in  the 
manner  I  had  feen  M.  Lavoisier  tife  it.  This  mode  confifts 
in  directing  a  flream  of  oxygenous  gas  againft  ignited  charcoal ^ 

and 
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and  produces  aa  extreme  inteniity  of  heat.  By  this  heat  the 
fpar  was  rapidly  melted,  but  finking  into  the  pores  of  the 
charcoal,  it  eluded  further  impre(fion.  I  then  had  recourfe  to 
the  ordinary  blowpipe.  The  fmall  mafs  readily  melted,  and 
OQ  being  kept  in  fufion  for  fome  time,  boiled  with  fo  much 
violence  as  to  fcatter  around  it  minute  particles  of  the  liquid 
matter.  After  two  or  three  minutes,  it  was  kept  fluid  with 
nu>re  difficulty;  and,  finally^,  it  covered  the  furface  of  the 
charcoal  with  a  thin  powdery  cruft.  Though  it  ftill  eflTervefced 
brifkly  with  muriatic  acid,  a  portion  of  the  fixed  air  had  been 
fi^parated  ;  for  a  part  of  it,  thrown  into  diftilled  water,  impart- 
ed to  it  the  power  of  changing  to  a  green  violet  t^eft-papers, 
and  the  water  acquired  a  cruft  on  its  furface  from  expofure  to 
the  air. 

10.  These  experiments,  I  hope,  fatisfacflorily  fhow,  that  the 
native  carbonate  of  barytes  can  be  decompofed  by  heat  alone, 
and  further  aflTord  proof  of  the  infufficiency  of  the  theory  that 
has  been  deduced  from  the  fuppofed  impoifibility  of  accomplifli* 
ing  it. 

11.  I  HAVB  found  that  barytes  is  vaftly  more  foluble  in  hot 
than  in  cold  water,  and  that  it  is  d^pofited  from  the  former  in 
ihe  ftate  of  cryftals.  To  obtain  thefe  I  commonly  employ  the 
calcined  barytic  fpar,  and  the  mode  \  follow  confifts  in  throw- 
ing into  water,  that  has  juft  ceafed  to  boil,  fome  pieces  of  a  re- 
cently burned  mafs.  The  heat  that  is  generated  cnufes  the  wa- 
ter to  boil,  and  I  prolong  the  ebullition  for  a  little  time-  The 
okar  part  of  the  liquor  being  decanted  ofiT  and  permitted  to 
cool,  depofits  fooner  or  later  a  quantity  of  crydals.  The  fhape 
s^nd  afipearance  of  thefe  vary  confiderably,  according  to  the  ra- 
pidity with  which  thty  have  been  formed,  and  this  depends 
upon  ithe  greater  or  fmaller  quantity  taken  up  by  the  ho.t  wa- 
ter aver  what  can  be  retained  by  it  when  cold  ;  the  mo  ft  fatu- 
rated  yielding  cryftab  the  moft  fpeedily,  the  lefs  fo  not  for  feve- 
ral  days. 

12.  The 
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12.  The  crydal  in  its  perfect  condition  feems  to  be  a  flatted 
hexagonal  prifm.  having  two  broad  fides,  with  two  intervening 
narrow  ones,  and  terminated  at  either  end  by  a  quadrangular 
pyramid^  which,  in  fome  cafes,  conflitutes  the  larger  part  of  the 
cryftal.  When  the  cryftallization  goes  on  at  great  leifure,  the 
crydals  are  often  diftindl  and  folid,  of  no  inconfiderable  magnU 
tude  ;  but  more  commonly  with  a  quicker  depofition,  they  are 
more  flender  and  delicate,  and  ar^  attached  to  eachotheic  ^^  ^^ch 
a  manner  as  to  aflume  a  foliaceous  form  of  beautiful  appear- 
ance, refembling  fome  of  the  fern  tribe  in  their  pinnated  frons, 
to  fpeak  botanically  ;  but  in  this  arrangementi  a  confiderable 
diverfity  occafionally  happens. 

13.  The  cryftals  obtained  from  calcined  barytic  fpar,  in  the 
manner  now  defcribed,  diflfolve  in  water,  and  impart  the  qua* 
lities  of  barytic  water;  they  change  vegetable  colours  to  a 
green,  they  unite  with  acids  without  effervefcence,  and  gene* 
rate  with  the  muriatic  and  fulphuric,  compounds  fimilar  to  the 
fulphate  and  muriate  of  barytes  ;  hence  I  infer  they  confift  of 
pure  barytes. 

14.  These  cryilals  are  perfedlly  tranfparent  and  colourlefs, 
but  when  expofed  to  the  air,  become  white^  opaque  and  eflfer* 
vefcent,  lofing  during  this  change  nearly  30  per  cent,  of  their 
weight.  Subje(5led  to  the  heat  of  boiling  water,  they  nndergo 
the  aqueous  fufion  and  become  fluid ;  from  which  (late,  if  al« 
lowed  to  cool  (lowly,  they  concrete  into  a  folid  cryftalline  mafi* 
When  a  (Ironger  heat  is  applied*  and  continued^  till  all  the  moi- 
ilure  is  diflipated,  there  remains  a  white  powder,  lighter  by 
one  half  than  the  crydals  employed,  which,  urged  by  the 
heat  produced  by  the  blowpipe,  is  melted  with  more  difficulty 
than  the  native  carbonate. 

15.  The  folubility  of  thefe  cryftals  in  water  furprifed  me  a 
good  deal.  One  ounce  of  diftilled  water,  at  temperature  60^ 
diflblves  almoft  twenty-five  grains^  wiule  boiling  water  appears  to 
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be  capable  of  diflblving  any  quantity  of  them«  however  great. 
This  arifes  from  the  circumftance,  that  the  earth  becomes  fb 
extremely  foluble  at  an  elevated  temperature^  that  the  water  of 
cryftallization  itfelf,  which  fcarcely  furpafles  the  weight  of  the 
baryteSy  when  heated  to  the  two  hundred  and  twelfth  degree, 
is  able  to  accomplifli  the  folution  of  the  earth  without  the  aflilV 
ance  of  more  fluid. 

1 6.  In  this  amazing  folubility  barytes  and  Strontites  nearly 
agree,  but  materially  differ  from  lime,  which,  fo  far  as  I. can 
difcover,  is  diffblved  as  fparingly  by  hot  water  as  it  is  by 
cold. 


IL 


11.  Observations  ^«/A^  Natural  History^  Guiana  :  In 
a  Letter  from  WiLLUM  Loghead^  Efq;  F.R.S,  Edin.  to  the 
Rev.  Dr  Walker,  F.  R.  S.  Edin.  Regius  Profejbr  of  Natural 
Hi/lory  in  the  Untverjity  of  Edinburgh. 


[Read  March  3.  1794.] 


Dear  Sir, 


ALLOW  me  at  prefent  to  trouble  you  with  a  few  gene- 
ral obfervations  on  natural  hiftory,  which  I  had  an  op^ 
portumty  of  making  while  on  a  botanical  excuriion,  with  my 
£riend  Mr  Anderson^  to  the  Dutch  colony  of  Demerary.  Gui- 
ana is  a  country  but  little  known  in  Europe,  though  its  animals 
and  vegetables  have  added  confiderably  to-  the  catalogue  of  na- 
tural productions.  It  is  not  however  the  organic  kingdom  which 
I  mean  at  prefent  to  touch  upon ;  all  I  aim  at  is  to  give  you 
ibme  idea  of  the  face  of  the  country,  as  leading  to  the  know-- 
ledge  of  its  formation  and  prefent  (late.  It  is  not  a  field  for  the 
mineralogift,  as  its  interior  is  imexplored^  But  to  the  geolo- 
gift,  who  wifhes  to  trace  revolutions  of  the  lateft  date,  it  is  not 
uninterefling  to  contemplate  Tuch  a  recent  and  Angular  coun- 
try as  Guiana* 

I  NEED  not  inform  you,  that  under  Guiana  is  comprehended 
all  the  coaft  of  South  America  from  the  Amazons  to  the  Oroo- 
noko ;  that  it  trends  nearly  N.  W.  and  S.  £. ;  that  it  is  in  gene* 
ral  a  very  low  and  flat  country,  efjpecially  the  Dutch  or  wefler« 
moil  part  of  it ;  and  that  it  is  watered  jby  feveral  rivers  and 
creeks,  which  rife  in  a  chain  of  mountains  running  nearly  £• 

Vol.  IV.  F  and 
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and  W.  and  dividing  Guiana  from  the  inland  parts  of  South 
America,  which  form  the  banks  of  the  Amazons  and  its  nu« 
merous  branches. 

Coajl. — No  coaft  can  be  more  eafy  to  make  than  that  of  Gui- 
ana, The  Changed  colour  of  the  water  indicates  foundings 
long  before  you  make  the  land,  and  you  may  run  on  in  feven 
fathoms  before  you  can  difcover  it  from  the  deck.  The  bottom 
is  at  that  diftance  a  foft  mud.  All  along  the  coaft  near  Deme-* 
rary,  you  have  only  about  two  fathom  at  a  good  league  from 
the  fliore  ;  to  leeward  of  Eifequebo,  it  deepens  ftill  more  gra- 
dually. In  (landing  ofi^  or  on  five  or  fix  miles,  you  will  hardly 
deepen  or  fliallow  the  water  as  many  feet.  When  a  high  fea 
fets  in  upon  fiich  a  coaft,  it  is  eafy  to  conceive,  that  at  a  very 
confiderable  diftance  from  the  land  it  muft  be  afiedled>  by  the 
bottom.  The  interval  betwixt  wave  and  wave  becomes  more 
diftindL  As  they  roll  on  in  fucceffion,  the  lower  part  is  re« 
tarded,  the  upper  furface  accelerated,  each  billow  of  courfe  be* 
comes  fteeper  and  more  abrupt,  tiU  at  laft  it  gradually  ends  in 
a  breaker,  when  it  has  come  to  the  depth  of  only  a  few  feet. 
Thefe  rollers^  as  they  are  called,  are  the  dread  of  feamen,  efpe- 
cially  betwixt  Effequebo  and  Pomeroon,  where  the  water  is 
(hallow,  and  the  bearing  of  the  coaft  very  much  north  and 
(buth,  expofes  it  fully  to  the  ac^on  of  the  trade-winds.  In  finall 
craft,  thofe  acquainted  with  the  navigation  do  not  hefitate  to 
run  along  the  coaft,  even  among  the  rollers  themfelves ;  but 
veflels  drawing  from  eight  to  twelve  feet  water,  efpecially  if 
the  fwell  be  heavy  and  it  falls  calm,  can  hardly  get  off.  If  an- 
chor and  cables  fsdl,  they  drift  on  till  they  are  faft  in  the  mud* 
and  there  they  will  continue,  fometimes  for  weeks  together,  be- 
fore they  go  to  pieces.  The  fea-water  becomes  exceedingly 
thick  and  muddy  within  a  few  leagues  from  the  coaft  of  De- 
merary,  as  much  or  more  fb  than  the  Thames  is  at  London* 
A  ftranger  would  naturally  take  this  for  the  difcharge  of  large 
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flooded  rivers  after  a  rainy  feafon.     By  and  by  I  fliall  explain 
the  true  canfe  of  it» 

Ok  i4>proaching  the  continent  of  South  America^  a  change 
on  the  face  of  the  Jl^  will  ftrike  the  attentive  obferver.  The 
clouds  become  leia  diilin^  from  each  other^  and  the  intervals 
between  them  lefs  clear.  Th^y  are  blended  into  one  another  as 
it  were^  and  {iiffiifed  more  generally  over  the  atmofphere. 
They  appear  to  be  furcharged  with  vapouri  or  to  have  a  flronger 
difpoiidon  to  depofit  it* 

Therb  is  a  particular  prevailing  appearance  of  the  heavens 
within  the  tropics  when  you  are  at  a  diilance  from  continents 
or  very  high  iflands,  which  has  fo  often  ftruck  me  that  I  won- 
der it  has  not  been  takqn  notice  o£  I  call  it  a  tropical  Jky^  and 
thus  defcribe  it.  The  clouds  in  fine  weather  are  in  a  iingle  feries 
or  fbratum,  failing  away  regularly  with  the  trade-wind.  They 
are  fmall  and  dAflindUy  (eparated  from  each  othen  The  inter- 
vals or  fky  above  them  of  a  dear  azure.  The  lower  furface 
of  the  clouds  is  perfe£tiy  horizontal*  As  the  temperature  is 
<x>mtnonly  very  equal  over  die  fea,  the  condenfadon  takes  place 
every  where  at  an  equal  height  from  die  fur&ce  of  the  water* 
In  the  clouds  that  are  over-head^  you  cannot  indeed  perceive 
this  ;  but  it  becomes  more  and  more  viQble  as  the  eye  recedes 
from  the  zenith*  The  lower  hmb  of  each  diflant  cloud  appears 
petfeAly  level  and  well  defined^  brighter  than  the  fuperinciun* 
bent  part.  At  a  diflance,  ncfthing  is  to  be  feen  but  thefe  limbs 
clofer  and  clofer  in  gradadon  caie  behind  the  other ;  and  the 
whole  horizon  round  relembles  the  roof  of  a  ftage^  with  an  in- 
finity of  half  dropt  curtains  as  far  as  the  eye  can  reach.  In 
two  voyages  from  Europe,  I  have  met  widi  diis  tropical  fky  as 
laf  north  as  Cap6  Fiaifterre»  It  came  with  a  fair  wind,  which 
continued  with  us  like  a  regular  trade*wiild,accGmpamed  with  the 
iame  appearance  of  the  clouds,  tiU  we  made  the  Weft  Indies.  In 
running  down  the  trade-winds,  every  one  haa  an  opportunity  of 
v^rifyii^  this  deicri|Jtio%  and  niuft  be  ftruck  with  the  beaudea 
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which  this  fky  prefeiits  at  the  fttting  of  the  fun*  The  inhabi- 
tants of  the  lower  iflands  may  alfo  be  well  acquainted  with  it. 
In  the  higher  ones,  the  attracflion  of  the  mountains  ever  forms 
fets  of  clouds  of  other  appearances,  as  being  produced  by  other 
caufes.  With  our  prefent  knowledge  of  meteorology,  hardly 
any  other  caufe  can  be  afCgned  for  the  phenomena  above  men- 
tioned, than  the  conftant  equal  temperature  that  every  where 
prevails  on  the  intertropical  fcas.  One  analogous  fa6l  however" 
may  be  mentioned ;  the  exceedingly  finall  range  of  the  baro^ 
meter  in  the  torrid  zone.  Does  the  fame  caufe  regulate  fo  ex- 
acfWy  the  height  of  the  clouds,  and  maintain  the  uniform  fu- 
Ipenfion  of  the  mercury  ?  We  might  almofl  lufpeft  it  did,  were 
it  not  well  known,  that  the  barometer  varies  as  little  upon  con- 
tinents, and  in  the  vicinity  of  moimtains,  in  thefe  regions  as 
elfewhere,  though  the  condenfation  of  vapours  is  in  fuch  cafes 
much  more  irregular.  Upon  the  continent  you  will  frequently 
obferve  this  tropical  Iky  alfo,  efpecially  in  fine  fettled  weather  j 
but  much  more  commonly  you  will  find  the  Iky  there,  and  even 
before  you  make  the  coaft,  covered  with  heavy  large  dark  clouds 
in  fome  places,  and  in  others,  at  a  greater  height,  the  ferene 
dappled  iky,  fo  often  feen  in  Europe. 

Winds. — The  trade^wind  generally  prevails  all  the  day  long, 
and  on  the  fea-coaft  feldom  fails  even  at  night ;  but  in  lefs  than 
fifty  miles- up  the  river  it  is  a  dead  calm  at  night,  and  the 
breeze  is  not  able  to  penetrate  fb  far  till  towards  noon.  Still 
farther  up  we  had  whole  days  of  a  dark  calm,  and  the  heat 
very  intenfe. 

Dews^  fogs  and  temperature. — The  dews,  following  the  law 
which  they  generally  obferve,  are  very  heavy  when  and  wherever 
there  is  but  Httle  wind,  and  the  hotter  the  day  and  evening,  th«^ 
fall  the  more  copioufly ;  they  were  of  coiuie  more  abundant  up 
the  river  than  near  the  fea-coaft    The  exhalations  in  die  day-time 

from 
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from  a  hot  and  mifty  country  covered  with  vegetables  being 
very  great,  the  condenfation  occafioned  by  the  abfence  of  the 
fun,  and  the  cold  accompanying  that  condenfation,  are  in  pro* 
portion.  Near  the  coail  the  diurnal  difference  of  temperature  is 
but  trifling,  the  conitant  trade-wind  preferring  in  the  air  nearly 
the  fame  medium  of  heat  as  in  the  body  of  the  ocean  ;  but  far 
up  the  river  the  range  of  the  thermometer  was  very  great. 
The  heat  of  the  day  was  intolerable.  In  the  fliade  it  was  fre- 
quently above  90^.  This,  when  there  is  no  breeze,  forces  you 
into  the  woods  for  flielter.  Towards  evening  it  cools ;  during 
the  night  the  cold  increafes,  and  is  greatefl  about  five  in  the  morn- 
ing. The  thermomet^  would  then  be  from  72®  to  74'.  The 
body  of  the  river  being  large  enough  to  retain  its  heat,  the. eva- 
poration goes  on  from  its  furface  through  the  night,  and  is 
condenfed  into  thick  fog,  which  hangs  over  it,  and  is  feldom 
difperfed  before  eight  or  ten  next  day.  While  the  air  was  as 
above  in  the  morning  at  72  *,  the  water  along-fide  gave  80®  to 
83*,  and  feldom  rofe  two  degrees  higher  at  noon-day.  We  had 
an  opportunity  of  verifying  an  obfervation  made  by  the  few 
inhabitants  who  live  far  up  the  river  Demerary,  that  when  it 
feels  very  cool  in  the  morning  before  day-break,  they  are  fure 
of  fine  weather ;  when,  on  the  contrary,  it  feels  warm,  they 
exped  rain.  They  fleep  in  hammocks,  and  the  houfes  they 
have  are  pervious  enough  to  the  air,  fo  they  are  fenfibly  afi€<5ted 
by  any  change  in  its  temperature. 

Seafons. — As  to  the  feafons,  it  is  not  an  eafy  matter,  from  the. 
accoimts  given  by  the  colonifls,  to  afcertain  them  exadlly.  All 
feem  to  agree,  that  fince  cultivation  has  been  fomewhat  extended^ 
they  are  not  fo  regular  as  before  ;  that  the  dry  feafbn  encroaches 
on  the  rainy,  ^d  that  during  the  latter,  they  have  often  feve- 
ral  dry  days  in  fucceffion.  The  account  given  by  Dr  Ban«» 
CROFT  was  the  one  generally  allowed ;  that  it  is  dry  about  the 
equinox,  and  rainy  about  the  folftices ;   that  of  confequence 

they 
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they  have  two  wet  ftnd  two  dry  feafond  every  yew.  We  thougltt 
it  difficult  to  reconcile  this  with  the  account  given  of  the  lea- 
ions  of  other  countries  in  iimilar  climates,  and  with  what  ac* 
tually  takes  place  in  the  Carib  iflands.  I  will  give  you  my 
ideas  on  the  fubjeft.  It  is  witJiin  the  trojHcs  a  very  general 
rule,  that  the  vicinity  of  the  fun  brings  the  rainy  feaibn.  To 
the  northward  of  the  line  therefore  this  mud  be  in  our  fiiftuncr 
months.  It  is  another  invariable  law,  that  as  in  lunar  influences^ 
fo  in  the  change  of  feafons  produced  ^by  the  fun,  fome  time  is 
neceiTary  after  the  maximum  of  the  caufe  to  produce  the  full 
cfie<a.  The  higheft  tides  are  not  till  two  or  three  days  after 
the  full  and  change.  The  greateft  heat  of  the  day  is  two  hours 
after  noon,  and  the  hotteft  months  in  Europe  are  July  and  Au«- 
gull,  not  June,  when  the  fun  is  higheft  Among  the  Weft 
India  iflands,  the  full  effedt  of  the  fun's  vicinity  is  flill  later. 
I  have  found  Auguft,  and  more  efpecially  September,  to  be  the 
hottefl  months  in  the  year,  and  they  are  accordingly  the  height 
of  the  rainy  feafon.  It  begins  thus :  No  fooner  has  the  fun 
come  to  the  northward,  and  begun  to  be  vertical  among  the 
iflands  in  April  and  May,  than  his  force  is  fek,  the  iky  is  more 
difturbed,  the  wind  is  more  frequently  from  the  fbuthward  and 
in  fqualls,  and  now  and  then  there  are  heavy  fhowers^  In 
June  the  fame  e£Fe^s  continue,  and  increafe  in  July,  when  the 
proper  rainy  feafon  may  be  faid  to  begin,  and  continues  m 
force  more  or  lefs  till  the  middle  of  06lober«  Augufl  and  Sep^ 
tembcr,  with  part  of  July  and  OAober,  when  thefe  effects  are 
at  their  greateft  height,  are  ftyled  the  hurricane  months,  and 
by  the  French  Pbivernagf.  During  them,  the  full  force  of  the 
great  luminary  which  diftributes  light  and  life,  however  necef^ 
fary,  feems  fcNtnetimes  too  much  for  nature*  She  is  opprefied 
and  fickens  ;  her  refpiration  is  difbrdered  by  intenfe  heat ;  fbme^ 
times  calms,  fbmetimes  heavy  fqualls ;  the  agitated  elements  vent 
themfelves  in  lightning,  with  thunder  and  torrents  of  rain,  or 
are  fometimes  thrown  out  into  thofe  horrid  convulfions,  htirri* 

canest 
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caxM 8  which  ikfxx^  to  threaten  mftant  4iiQrolut:ion.  0^^aIla  U 
happily  free  fropi  thefij »  fcourg? a  of  th?  Antilles.  Th?ur  force 
has  lately  been  partially  felt  at  Tobago^  whi^  wa«  thought  be- 
yond  their  reach.  In  Trinidad,  the  greateft  ftorms  they  have 
hithertp  expejiQnced,  do  not  deferve  the  4iame  of  hurricanes ; 
^d  to  the  fouthward,  on  the  main  of  America,  they  are  utterly 
unknowfu  The  difference  then  between  Guiana  and  the  iflanda 
ia  this ;  In  the  former,  the  rainy  feafqn  fets  in  earUert  as  indeed 
the  fun  is  fooner  vertical  Their  principal  rains  are  in  the  end 
Qi  April,  io  May,  June  and  July.  They  are  alfo  iboniB^r  over  j 
for  Auguft,  September  and  Odlober,  and  I  believe  part  of  July, 
f^e  commonly  fair  weather.  But  again,  November  in  part,  ^^ 
(:embQr,  January  and  February,  racIpDued  dry  xxu)nths  amo^g 
the  iilands,  are  in  Guiana  a  fecond  rainy  feafon.  The  caufe  of 
this  I  take  tp  be  as  follows :  North-ealterly  winds,  pretty  ftiff, 
cold,  and  bleak  comparatively  in  thefe  climates,  are  frequent 
among  the  iilands  during  the  winter  months*  They  are  well 
known  by  the  name  of  Norths.  They  are  often  accompanied 
with  rain,  but  it  is  not  very  heavy,  nor  thought  of  conie- 
quence  enough  to  give  the  denomination  of  a  rainy  feafon, 
Thefe  winds  we  know  to  reach  as  far  as  the  coaft  of  Guiana ; 
and  there  I  have  reafon  to  believe  they  are  produ<5tive  of  more 
rain  than  in  the  iflaiKis.  The  face  of  a  large  continent,  and 
its  efie^  upon  the  atmofphere,  may  very  probably  make  them 
give  up  more  of  their  hiunidity  than  they  do  among  the  An- 
tilles, though,  at  the  fame  time,  their  force  and  bleakn^  may 
not  be  fo  much  felt.  If  this  conje<5lure  hits  the  truth,  the  fol- 
lowing ought  to  be  corollaries,  and  are  left  to  future  obferva- 
tion.  In  this  rainy  feafon,  when  the  fun  is  near  the  fouthem 
foUtice,  their  rains  will  be  with  pretty  (leady  northerly  breezes 
on  the  coaft.  They  may  be  of  longer  continuance  at  a  time, 
but  they  will  not  be  fo  heavy  as  thofe  of  fummer,  and  they 
will  be  chiefly  on  the  fea-coaft,  and  probably  will  not  extend  a 
great  way  up  the  country.    It  remains  even  a  query  with  me, 
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whether  the  rain  that  accompanies  the  norths  among  the  iilands, 
efpecially  thofe  mod  remote  from  the  line,  be  not  generally  in 
a  greater  proportion  than  is  commonly  fuppofecL 

Country. — I  will  now  endeavour  to  give  you  fome  idea  of 

the  face  of  the  coimtry.     Though,  as  is  well  known,  Guiana 

is  flat  and  fwampy,  yet  it  affords  to  the  attentive  eye  an  in- 

terefling  variety.     The  fea-coa(l  is  little,  if  at  all,  raifed  above 

the  level  of  high  water,  and  it  continues  at  this  level  for  many 

miles  inland.     It  is  properly  an  immenfe  woody  fwamp,  never 

dry  in  the  drieft  feafbn,  covered  with  feveral  feet  of  water  in 

the  wet.     Next  the  fhore,  as  far  as  the  brackiih  water  extends,  it 

is  covered  with  mangroves,  which  grow  to  a  confiderable  height, 

and  form  a  thick  fhade.     They  are  elevated  on  their  branchy 

intermingled  roots  from  the  bare  wet  clay  or  mud,  on  which 

there  is  fcarcely  one  herb  or  plant,  but  which  feems  to  be  all  in 

motion,  from  the  prodigious  number  of  crabs  which  make 

their  holes  in  it.     Further  on,  when  the  under-water  is  frefh, 

you    meet   with  a  new   ftt   of  vegetables,   principally   iinall 

trees,  which,  from   their  iituation,  are  obliged  to  adopt  the 

habits  of  mangroves,  having  the  bottom  of  their  trunks  fup- 

ported  three  or  four  feet   above   groimd   by   their   ramified 

roots.     Several  climbing  plants  are  mixed  with  them.     Arunis, 

in  great  variety  and  profufion,  emerge  from   the   water,  or 

embrace  the  ftems  of  the  trees  ;  and  feveral  broad-leafed  plants 

of  the  hexandria  and  triandria  clafTes,  aflifl  the  Arunis   in 

forming  an  herbage.     In  all  this  low  part  of  Demerary,  there 

is  not  one  tree  of  a  large  flze,  nor  among  them   aU  above 

two  or  three  fpecies  which  can  be  applied  to  ufe  as  timber. 

Proceeding  ftill  up  the  river,  its  banks  are  found  generally^  to 

raife  themfelves  above  the  level  of  the  water ;  and  when  you. 

have  gone  up  one  tide,  (betwixt  twenty  and  thirty  miles),  they 

are  fo  high,  that  there  is  no  farther  occaflon  for  dams  to  keep 

the  plantations  from  being  overflowed  at  high  water,  as  below ;. 

X  canalf 
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canals  or  ditches  are  fufficient  to  drain  the  land,  which  is  flill 
perfedlly  flat.  The  trees  are  here  different  in  fpecies  and  larger 
in  fize  than  below,  and  the  woods  are  much  more  praclicable. 
As  they  are  drier,  the  ground  has  acquired  a  regular  fort  of  fur- 
face,  and  there  is  neither  tliat  plexus  of  roots,  nor  the  fame 
number  of  vines,  (the  common  name  in  the  Weft  Indies  for 
all  climbing  plaqits),  to  entangle  thofe  who  choofe  to  traverfe 
them.  The  foil  here  is  generally  a  ftifl^,  cold,  reddifli  clay, 
mixed  a-top  with  a  portion  of  vegetable  mould. 

The  fand-l)ills  prefent  to  the  admirmg  eye  a  fcene  very  dif- 
ferent from  what  it  had  been  accuftomed  to  below.  The  firft 
you  meet  with  upon  the  Demerary,  is  upwards  of  thirty  miles 
from  the  mouth  of  the  river,  and  on  the  right  hand  afcending, 
or  on  its  weftern  ihore.  There  are  of  them  further  down  in 
the  country,  but  not  clofe  by  the  river-fide.  This  one  is  the 
extremity  of  a  ridge  which  extends  to  the  weftward  feveral 
miles.  As  you  afcend  the  river,  you  meet  with  many  more  of 
the  fame  kind  on  both  fides,  whofe  direction  feems  like  wife  to 
be  eafl  and  wefl,  or  nearly  at  right-angles  with  the  average 
courfe  of  the  flream.  They  vary  from  50  to  100,  150,  or  200 
feet  of  perpendicular  height  above  the  level  of  the  river  and  the 
intervening  flat  country.  Their  breadth  and  extent  varies 
fometimes  only  a  few.  himdred  paces,  fometimes  many  miles. 
Their  length  is  great ;  with  fome  interruptions,  I  have  reafon 
to  believe  they  are  generally  continued  from  one  fide  of  the 
colony  to  the  other,  only  interfedled  in  different  places  by  the 
rivers  and  their  branches.  They  confift  of  a  pure  filiceous 
fand,  fb  white  that  it  dazzles  the  eyes,  commonly  fine  grained 
and  loofe,  but  not  unfrequently  mixed  with  little  ftrata  of 
coarfer  pebbles,  moflly  quartz,  and  fometimes  concreted  into 
a  proper  fand-ftone.  In  the  laft  cafe,  a  black  or  reddifh  tinge 
is  in  many  cafes  communicated  to  it,  from  clay,  decayed  vege- 
tables, or  other  extraneous  matter.  There  is  no  regular  ftratifi- 
cation  to  be  found  in  it,  more  than  what  is  common  to  all 
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fandsy  the  produce  of  depolirions  of  different  dates,  and  as  they  are 
of  different  materials,  thicker  in  one  place,  thinner  in  another,, 
fometimes  horizontal,  but  oftener  inclined,  and  convex  or  con* 
cave  according  to  circumftances.  We  could  meet  with  no  ap- 
pearance of  fhells  or  other  marine  productions,  but  in  a  few 
places,  pieces  of  broken  vegetables  buried  in  the  fand  where  it 
was  concreted.  They  were  black  as  all  the  foflil  vegetables 
that  I  have  ever  feen  in  fand-ftone.  Upon,  and  by  the  fides  of 
the  fand-hills,  grows  the  moft  valuable  timber  of  thefe  colonies.. 
The  trees  there  are  of  a  good  fize,  and  very  clear  of  obftruAing 
underwood  or  vines.  The  Wallabba,  (Parivoa  grandiflora  o£ 
Aublet)  J  the  Sipiri  or  green-heart,  (a  new  fpecies  of  laurel) ; 
the  Coumarou  or  Tonquacbean-tree,  Coumarouna  odorata  of 
Aublet ;  the  Mora,  valuable  for  boat-timbers,  and  many  others,, 
whofe  wood  is  equally  hard  and  beautifuL 

Continuing  to  afcend  the  river,  the  fand-hills  become  nK 
ther  more  frequent^  but  the  intervals  ilill  remain  a  pelfedl  flat^ 
though  now-  feveral  feet  above,  the  level  of  the  ftream,  and  the 
foil  is  ftill  a  ftiff  clay.  Hitherto  the  river  is  deep  all  over,  ge* 
nerally  from  two  to  five  fathoms  ;  the  bottom  is  mud  ch:  clay^. 
and  die  fliores  on  either  fide  at  low  water  covered  with  ooze. 
About  130  miles  up,  however,  or  juil  before  it  begins  to  £hal«-^ 
low,  the  bottom  is  covered  with  banks  of  a  hard  white  or 
brown  fand.  It  ^v^as  a  problem  for  fbme  time  whence  all  this 
fand  originated  in  fuch  a  country.  It  was  foon  fblved.  Lea-* 
ving  here  the  veffel  that  had  hitherto  carried  us,  we  proceeded  in 
a  canoe ;  and  at  about  160  or  170  miles  diftance  from  the  moutk 
pf  the  river,  we  met  with  the  fiiil  proper  hills  of  iblid  materials. 
The  neareft  to  us  was  a  rock  of  granite  piojedUng  into  the 
ftream,  whofe  dire<ftion  it  gave  a  change  to  at  this  place,  and 
it  ferved  for  a  landing-place  to  the  higheil  ^ece  of  cleared  land 
upon  the  river  next  to  the  poft-holders.  It  was  part  of  a  low 
ridge  of  the  fame  ftone  which  croiled  the  country,  probably  ta 
Berbia  or  beyond  it,  and  was  fucceeded  by  many  other  feries  oi 
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hills  '  more  inland,  and  as  far  as  we  could  examine  tliem,  of  the 
fame  materials.     The  granite  was  both  of  the  red  and  the  gray 
kinds,  but  chiefly  of  the  latten     A  number  of  feams  or  dikes 
croffed  it  here  and  there  in  all  direiSlions,  not  diftinftly  fepa- 
rate,  but  firmly  united  to  the  reft,  making  as  it  were  but 
one  body  with  it,  and  confiding  of  the  fame  materials  difie- 
rcntly  modified.     Their  component  parts  were  generally  finall*' 
er ;  they  were  more  compadl  and  clofer  in  I  the  texture  than 
what  fiuTounded  them ;  and  where  they  had  been  equally  ex- 
pofed  to  the  a6):ion  of  the  weather,  they  appeared  to  have  born 
It  much  better  than  the  furrounding  granite.     The  origin  of 
the  fand  was  now  accounted  for.     This  ftone,  in  fome  cafes  ex^ 
ceedingly  firm  and  durable,  is  in  others  very  liable  to  decay ; 
and  the  wafh  of  thefe  enormous  chains  of  hills  was  able  to  fur- 
nifh  abundance  of  fuch  fand  as  we  had  met  with  below.     The 
granite  afforded  many  varieties,  indeed  every  ihade,  from  large 
and  diftinfl  grained,  to  that  whofe  component  parts  of  felt- 
fpar,  fchorl  or  quartz,  were  fo  fmall  as  to  refemble  pretty  com* 
pa^  ccHUpound  lavas,  or  fome  of  our  mixed  whin^ftones  in 
Scotland.     All  thefe  varieties  would  be  found  at  no  great  di- 
ftance  from  each  other.     I  brought  fome  fpecimens,  from  Ti- 
ger's berg,  a  hill  about  500  feet  perpendicular  height,  which 
have  every  appearance  of  having  undergone  the  action  of  fire. 
They  refemble  half-vitrified  fcorise,  and  would  be  taken  for 
them,  but  that  they  were  aftually  broken  off  from  .the  granite, 
and  difcover  all  its  parts  in  the  firadhire.     The  fummit  of  this 
hill  is  irregular,  with  ieveral  pits  and  holes  among  the  rocks. 
A  little  higher  than  it,  and  I  flippofe  nearly  about  200  miles 
from  the  fea,  you  meet  what  arc  called  the  Falls.     They  are 
only  five  or  fix  rapids,  within  the^fpace  of  a  mile  or  two,  form- 
ed by  ledges  of  very  clofb-grained  gray  granite  that  run  acrofs 
the  river.     There  are  breaks  in  each  of  them,  through  which 
the  dextrous  Indians  are  able,  in  theit  light  canoes,  to  pafs  up' 
at  any  feafbn,  even  the  drieft ;  and  when  the  river  is  fwelled  by 
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the  rains,  they  become  totally  obliterated.  Two  days  journeys 
or  two  and  a  half  above  this,  is  the  great  fall,  where  the  dream 
comes  over  the  face  of  a  rock,  as  we  were  informed,  twenty 
feet  high. 

Savannahs. — Savannahs,  ever  fince  the  difcovery  of  Ame- . 
rica,  have  been  known  to  occupy  large  fpaces  in  the  fouthern 
parts  of  that  continent.  They  are  to  be  met  with  abundantly 
in  Guiana,  and  are  of  two  kinds  very  diflin(fl  from  each  other,, 
the  wtt  and  the  dry.  Of  the  former,  many  are  extenfive  as  the 
eye  can  reach,  immenfe  verdant  plains  occupying  the  whole 
face  of  a  country,  with  or  without  a  few  ftraggling  infulated 
patches  of  wood.  In  the  dry  feafon,  they  appear  meadows  of 
long  grafs  or  reeds,  and  are  feldom  pradlicable  for  any  diflance, 
for  the  bottom  is  very  raiely  dry.  In  the  wet  feafon,  they  are 
all  one  entire  plain  of  water,  over  the  furface  of  which,  the  grafs 
ftill  rifes,  but  which  may  be  every  where  navigated  in  the  cou- 
riails  or  canoes.  Towards  the  end  of  the  draughty  the  Indians 
fet  fire  to  them.  The  young  growdi  which  fucceeds  attracts 
the  deer,  and  the  native,  on  the  return  of  the  half-deucalion 
days,  purfues  them  in  his  little  bark  acrofs  their  former  plain9. 
The  foil  upon  thefe  favannahs  can  neither  be  very  deep  nor 
very  good ;  yet  water  may  be  always  commanded,  and  laboiir 
and  induftry  might  convert  thefe  deferts  into  rice^ficlds.  It  is 
a  quellion  whether  the  days  of  flavcry  will  ever  fee  that  event. 
The  culture  of  this  uHefiil  vegetable,  which  in  the  eaft  has  for 
ages  been  the  (landing  food  of  millions,  brings  too  moderate  a 
return,  at  leaft  in  an  infant  colony,  for  the  rapacious  agricultu- 
ral fyftem  of  the  Weft  Indies^ 

The  dry  favannahs  arc  neither  fb  frequent  nor  fb  extenfive,  yet 
we  have  pafied  through  fome  of  them  feveral  leagues  in  circumfe- 
rence. They  are  formed  along  the  flats  on  the  top  of  the  fand 
pidges,  and  covered  by  a  very  thin  coat  of  verdure.  They  re- 
iemble,  exadlly  enough,  fome  of  the  bare  moors  in  Scotland.. 

Many 
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Many  beautiful  plants  of  the  clafs  gynandria  are  their  chief  orna- 
ments, as  is  alfo  the  orchis,  which  grows  in  fimilar  fituations  with 
you.  Some  Melaflomas,  and  more  Rhexias,  fupply  the  place,  and 
bear  fomewhat  of  the  habit  of  the  Ericae  j  for  your  Sedums  and 
Saxifrages  is  the  little  Sauvagefia ;  and  in  hollows  of  the  fame  fa- 
vannahs,  where  moifture  prevails,  what  I  never  could  have  ex- 
peded  to  fee  within  five  degrees  of  the  line,  and  not  more  than 
50  or  100  feet  above  the  level  of  the  fea,  the  Drofera  lifts  its. 
humble  head  from  a  bed  of  the  Sphagnum  paluftre. 

Besides  thefe  two  kinds,  there  are  alfo  what  we  may  deno- 
minate balf-favannabs^  formed  upon  the  tops  of  fand-hills, 
higher  and  more  irregular  than  in  the  cafe  of  thofe  juft  de- 
fcribed.  Some  of  thefe  are  alfo  very  extenfive.  Few  herbaceous 
vegetables  are  to  be  met  with  upon  them.  Broad  fpaces  of  arid 
fand  are  interfered  by  clumps  of  fhrubery.  Nothing  grows 
to  the  height  of  a  tree ;  but  a  particular  fet  of  plants,  different 
from  thofe  in  other  parts  of  the  country,  find  fubfiftence  enough 
to  rife  to  fifteen  or  thirty  feft.  How  nature,  after  all  her  ef- 
forts, ihould  have  failed  to  induce  a  foil  upon  thefe,  is  iurpri- 
fing.  It  appears  chiefly  owing  to  the  great  porofity  of  the 
fand,  which  every  where  admits :  the  decayed  vegetable  matter  ^ 
deftined  for  that  purpofc,  to  be  carried  down  through  it,  and 
filtered  oiF  by  rain.  Even  thofe  fand-hills  which  are  covered 
by  tall  trees,  ftill  fhew  proofs  of  this*  The  trifling  layer  of 
mould  formed  upon  them. is  exceedingly  thin.  When  cleared 
they  are  very  barren; 'and  when  you  dig  in  them  to  a  great 
depth,  you  ftill  find  fmall  portions  of  black  vegetable  earth  dif- 
perfed  among  the  fand.  What  corroborates  the  above  fuppofi- 
tion,  is  the  appearance  of  the  fprings.  Abimdance  of  thefe  are 
found  guihing  out  copioufly  round  the  verges  of  the  hills  ;  and 
notwithftanding  the  e;xtreme  whitenefs  and  purity  of  the  fand 
from  whence  they  flow,  there  is  not  one  in  an  hundred  whofe 
waters  are  limpid.  They  come  out  not  muddy,  but  of  a. 
browoiih  colour,  very  much  like  the  water  which  runs  from^ 
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peat-mofles,  and  they  are  certainly  tinged  by  the  fame  cauie* 
The  rotten  leaves  of  trees,  and  other  decayed  parts  of  vegeta- 
bles on  the  hills,  infteadof  being  colledfced  on  the  furface  to 
form  foil,  are  walhed  down  into  the  fandy  ftrata  by  every  rain  ; 
fo  that  the  refervoirs  of  the  fprings,  and  the  water  which  pro- 
ceeds frpm  them,  is  always  coloured  withthefe  fiibftances*  There 
follows  a  corollary  alio  from  this  general  principle,  and  when 
compared  with  fadls  I  believe  it  will  hold  good  :  The  more  the 
fand  is  concreted  into  ftone  in  any  of  the  hills,  the  more  and 
better  will  be  the  foil  upon  them.  Where  clay  in  iinall  beds, 
or  in  a  certain  proportion,  is  mixed  with  the  fand,  the  vegeta^- 
ble  mould  will  likewife  be  better  retained. 

Rivers. — I  WILL  next  give  you  what  general  obfervations  I 
have  been  able  to  make  upon  the  rivers  and  creeks  of  this  part 
of  America.  The  courfe  of  nearly  all  thoie  of  Guiana  is  from 
fouth  to  north.  They  originate  in  a  chain  of  hills  running  eafl 
and  weft,  which  feparates  Guiana  ftpm  the  comitry  on  the  Ama« 
zons,  and  likewife  gives  riie,  on  its  fouth  fide,  to  the  numerous 
branches  which  fall  into  that  river.  The  Demerary  is  a  confix- 
derabk  ftream,  equal,  if  not  fuperior  to  the  Thames ;  yet  it  is 
by  no  means  among  the  largeft  of  them.  The  Eflequebo  is 
five  times  larger  at  its  mouth,  forming  a  whole  Archipelago  of 
iflands  ;  but  its  flream  fooQ  divides,*  and,  on  account  6f  rocks, 
fhallows  and  rapids,  none  of  its  branches  are  navigable  fo  high 
up  as  the  former.  Moft  of  the  particulars  I  am  jiow  to  give 
you  mufl  be  tmderftood  as  applying  to  the  Demerary.  The 
bar,  if  it  may  be  fb  called,  is  common  to  this  vnth  many  other 
rivers,  which  difcharge  themfelves  into  a  fhallow  fea ;  but  flill 
with  circumftances  in  the  prefent  cafe  which  diilinguifh  it  from 
others,  where  the  bottom  is  not  mud  but  fand*  It  does  not  run 
like  a  fingle  narrow  ridge,  acrofs,  or  nearly  acrofs  the  mouth 
of  the  river,  but  it  is  of  great  extent,  and  is  properly  a  coup- 
tinuation  of  the  mud-bank  which  runs  all  along  the  coaft  To 
the  eaft  and  weft,  and  for  two  miles  or  more  in  the  offing,  you 
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have  ten  or  twelve  feet  water  with  the  utmoft  uniformity,  and 
(landing  in  with  the  mouth  of  the  river  open,  you  neither 
deepen  nor  fhallow  till  you  enter  it,  when  you  find  two,  three, 
four  or  five  fathom,  and  it  continues  to  average  that  depth  for 
a  long  way,  fb  that  any  v^flel  which  can  enter,  may,  for  draught 
of  water,  proceed  up  the  river  for  loo  miles  or  more. 

The  mouth  of  the  Eflequebo,  from  the  fand-hills  and  rocks 
being  very  near  it,  is  exceedingly  different.    Three  large  iflands 
prefent  themfelves  in  a  breaft,  and  divide  its  entrance  into  four 
channels.    The  length  of  thefe  iflands  is  with  the  current,  fbuth 
and  north ;  and  from  the  tall  or  north  end  of  each  of  them,  as  alfb^ 
from  the  banks  of  the  main  on  either  fide,  run  out  fand-banks  to  a* 
good  diflance.   They  are  perfedlly  firm,  quick  in  very  few  fpots,, 
and  the  body  of  them  is  above  the  level  of  low  water.     On  the 
outfide  of  theoL  you  have  the  continuation  of  the  mud-banks  and 
fhallow  water  as  above,  only  that  the  entrance  of  thefe  channels  is 
flill  fhallower  than  that  of  the  Demerary.  The  flream  of  this  river 
runs  very  brown  and  muddy,,  and  die  fea  is  fiained  with  it  for 
£mie  leagues  off.      A  flranger  naturally  imputes  this  to  the 
wafhinga  of  a    large  flat  country,  or  the  ftirring  up  of  the 
muddy  bottom  by  the  tides.     The  latter  may  in  part  be  a. 
caufe,  diough  I  believe  it  contributes  to  it  but  very  litde,  and 
the  fonner,  in  a  ftate  of  unculdvadon,  none  at  alL     On  afcend- 
ing  forty  miles  or  fo,  you  fiad  the  water  clear  again,  or  rather 
of  a  darkifh  hue,  and  fo  it  continues  above  that.     I  was  at  firfl 
at  a  lofs  how  to  accotmt  for  this,  but,  from  a  number  of  cir-- 
cumft^nces,  was  foon  led  to  conclude,  that  the  thicknefs,  and 
Hght  brown  colour  of  the  water  near  the  mouth  of  the  river 
and  on  the  coafl, .  were  almofl  entirely  the  effe&,  of  culdvadon. . 
Nt^nberlefs  ditches  and  canals  have  been  opened  by  die  inhabi- 
tants, which  are  receiving  or  difcharging  water  every  dde,  and. 
each  pardcular.  piece  on  a  plantation  is  every  way  interfered 
with  open  litde  drains,  which  communicate  with  thefe  ditches*. 
In  digging  and  hoeing  this  clayey  foil^  much  of  it  is  fufjpendedi 
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in  the  water,  and  carried  ofF  by  the  current  of  the  tides. 
Nothing  can  be  more  certain,  than  that  all  up  the  river,  and  in 
all  the  creeks  which  difcharge  themfelves  into  it,  the  colour  of 
the  water  is  conftantly  clear  or  blackifh,  even  in  the  rainy  fea- 
fon,  when  it  is  fwollen.  On  confidering  thefe  circumftances, 
I  have  been  led  to  this  general  conclufion,^  which  is  fubmitted 
to  the  proof  of  obfervation  in  different  parts  of  the  world. 
The  reddidi  brown  colour,  fo  common  in  frefhes  of  rivers,  in 
EuropCi  and  we  may  add  every  where,  is  almoft  entirely  the 
effefl  of  cultivation ;  and  the  natural  colour  of  rivers,  even  in 
the  higheft  and  longeft  continued  floods,  where  all  the  country 
is  {till  in  woods  or  paftures,  is  ever  that  of  a  very  dark  brown, 
or  blackifh,  pretty  much  like  that  of  the  flreams  which  rife 
among  peat-moffes,  but  rather  more  diluted.  It  is  compara* 
tively  very  clear,  and  depofits  but  a  trifling  fediment.  The 
other  is  thick  and  opaque,  and  its  fediment  copious.  Thus  is 
man,  in  his  little  workings,  made,  in  a  fmall  degree,  one  of  the 
engineers  of  nature.  We  cannot  doubt,  that  entire  flrata '  will 
owe  to  him  their  exiftence,  accumulated  in  a  feries  of  ages  at 
the  bottom  of  the  fea,  and  deftined,  in  future  revolutions,  to 
aft  a  more  diflinguifhed  part.  It  may  be  curious  too  to  con- 
fider  the  differences  that  may  be  expelled  betwixt  the  flrata 
formed  by  thefe  different  depofitions,  which  may  be  fuppofed 
between  them  to  have  been  the  origin  of  mofl  of  the  clays 
upon  our  globe.  Clay,  earth  or  loam,  flirred  up  by  the  la- 
bourer, gives  rife  to  the  one ;  minutely  decayed  parts  of  ve- 
getables form  the  body  of  the  other. 

It  mufl  alfo  be  obferved,  that  clearing  the  ground  along 
the  coafl,  by  cutting  down  the  trees,  and  opening  ditches  for 
the  difcharge  of  water,  has  expofed  the  land  very  much  to  the 
walhing  of  the  fea.  The  roots  of  the  mangroves  formed  a 
plexus  able  to  refifl  its  force ;  and  the  former  equal,  and  very 
ilow  deepening  of  the  water,  prevented  its  making  a  ftrong 
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iraimfion  on  any  place.  The  difcharge  from  the  ditcher  at 
low  water  cut  oat  channek  in  the  mud,  and  left  the  fides  of 
diefe  channek  more  expofed  to  the  returning  wavea,  which  here 
beat  continually  upon  a  lee*(hore«  We  find  therefore  on  the 
coaft,  that  the  fea  has  made  here  and  there  confiderable  en« 
croachments,  which  generally  begin  on  the  weft  fide  of  the 
canals  or  ditches,  as  being  the  moft  aded  upon  by  the  wares* 
The  mouth  of  the  Demerary  itfelf  furnifhes  us  with  a  ftrong 
inftance»  That  /iver  is  now  nearly  twice  as  wide  as  it  was 
when  the  country  firft  began  to  be  cleared ;  the  fea  and  the 
ftream  together  having  fince  that  fwept  away  a  large  portion  of 
land  from  the  weftem  (hore. 

Creehs.-^h  number  of  creeks  fall  into  the  Demerary  on 
both  fides,  but  fo  fmall  that  they  bear  no  proportion  to  the 
fize  of  the  rivei:*  You  can  hardly  diftinguifh  their  mouths  in 
the  woods  which  overhang  the  banks.  They  are  fo  narrow 
that  it  is  difficult  to  run  a  fmall  boat  in  them  ;  yet  you  will 
find  in  them  throughout  from  two  and  a  half  to  four  fathom 
water^  and  they  run  winding  fo  far  back  that  it  will  take  five,  fez^ 
eight  hours,  or  more,  to  carry  you  up  to  their  heads,  where 
they  terminate  in  fmall  ftreams  from  among  the  fand-hills« 
The  banks  of  the  creeks  at  their  mouths  are  of  the  fame  height 
as  thofe  of  the  river  clofe  by,  from  five  perhaps  to  twelve  feet 
above  the  water  in  the  dry  feafon.  As  you  afcend  the  creek, 
you  might  naturally  expeA  to  find  thfem  rife.  It  is  however 
the  very  reverfe ;  they  become  gradually  lower  and  lower,  tiH 
at  laft  all  round  them  is  a  fwamp ;  and  the  trees  cm  each  fide 
in  like  manner  become  fmaller  and  fmaller,  and  of  di&rent 
fpecies  from  what  they  were«  It  is  now  in  ihort  exadly  a 
mangrove  fwamp,  with  thk  difTerence,  that  the  water  is  quite 
lire(h,  the  vegetables  are  not  the  fame,  and  there  are  abundance 
of  arunis  and  other  low  herbaceous  plantSt    A  litde  higher  up. 
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you  lofe  the  wood  altogether,  and  find  yourfelf  in  a  beautiful 
deep  canal,  winding  through  a  fpacious  wet  favannah,  which 
18  fometimes  many  leagues  in  circumference.  The  firft  time 
we  went  up  one  of  thefe  creeks,  (called  Camouni),  I  was  fur- 
prifed  at  this  appearance,  and  thought  it  mud  be  a  mere  local 
circumflance  peculiar  to  it.  We  found  afterwards  the  fame  in 
one  or  two  more  inftances,  and  were  fatisfied  upon  enquiry^ 
that  it  is  conmion  to  them  alL  It  was  natural  to  look  for  an 
explanation  of  this  phenomenon,  and  I  fbon  foimd  it  in  one 
of  thofe  laws,  which  probably  extend  to'  all  rivers  fubjedl  to 
frequent  inundations.  It  has  been  obferved,  in  particular,  of 
the  Ganges*,  that  the  banks  of  that  river  are  higher  than 
the  adjacent  lands  af  a  diflance  from  the  ffa'eam,  owing,  no 
doubt,  to  the  annual  depofitions  of  mud,  i^c.  during  the  fwell 
of  the  river.  Apply  the  fame  rule  to  the  Demerary,  and 
ttit  difBculty  will  be  fblved.  The  wet  favannah  behind,  and 
the  fwampy  woods  around  them,  are  the  body  of  the  low 
country  at  its  natural  level,  fcarcely  a  foot  or  two  above 
the  fea.  Whatever  additional  height  the  land  has  in  the  vi- 
cinity of  the  river,^  from  the  time  you  have  afcended  about 
twenty  miles  or  fo,.  is  all  acquired.  It  has  arifen  from  the  fedi« 
ment  of  the  river  during  the  rainy  feafon,  when  the  country  ia 
overflowed  fb  as  that  all  the  lower  part  o€  it  is  under  waten 
This  depofiticm  muil  be  always  more  copious,  in  proportion  aa 
it  is  nearer  the  fbream,  where  additional  quantities  are  always 
brought,  and  where  it  is  kept  in  motion  both  by  the  current 
and  the  tide.  Every  thing  which  we  afterwards  faw  confirmed 
this  theory,  and  nothing  more  diredlly  than  the  canals  which 
run  out  at  right  angles  from  the  river.  Some  of  thefe  extend 
four  miles  inward,  and  they  prove  to  a  demonllration,  that 
the  land  becomes  lower  and  lower  the  i^uther  you  recede  from 

the 
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the  river.  The  maps  of  the  colonies  confirm  it ;  for  in  all 
of  them  the  main  body  of  the  low  land  of  Guiana  is  laid  down 
as  favannah)  and  the  woody  country,  which  a  ftranger  or  frfperfi- 
cial  obfervcr  woidd  iuppofe  to  be  the  whole  or  much  the  greater- 
part  of  it,  is  in  fa<Sl  only  a  border  on  the  fides  of  the  rivers  and  of 
the  fea,  but  of  confiderable  breadth,  more  or  lefs,  in  proportion 
to  the  fize  of  the  adjoining  river,  or,  which  is  generally  th* 
fame  thing,  to  the  acquired  height  and  extent  of  the  foil  on 
either  bank.  It  followed  as  a  confequence,  and,  as  far  as  we 
had  oppommities  of  obferving,  we  found  it  to  be  the  cafe,  that 
the  low  land  was  fomewhat  higher,  and  continued  fo  farther 
down,  about  the  Efiequebo  than  the  Demerary  ;  the  woods  con^ 
:(equently  were  of  greater  extent.  We  found,  befides,  in  the 
foil  adjoining  the  Efiequebo,  at  leafl  upon  the  eaft  fide,  a  mix-F 
ture  of  fand.  IThe  river  is  full  of  fand-banks ;  and  it  appears^ 
that  the  finer  parts  of  even  this  lefs  fufpenfible  fubftance  are 
raifed  by  the  floods  and  carried  among  the  adjacent  woods  to  be 
depofited  with  the  mud.  The  Mahayka,  a  fmall  river  or  creek 
which  falls  into  the  fea  about  twenty  or  thirty  miles  to  the  eafl- 
ward  of  the  Demerary,  though  it  runs  a  long  way  up  the 
country,  and  fpreads  into  many  branches,  has  but  a  very  nar- 
row, and  often  interrupted  border  of  wood  upon  its  banks ;  it 
runs  through  an  immenfe  favannah,  and  fb  do  its  branches, 
with  little  or  no  wood,  till  they  approach  the  fand-hills.  The 
Deltas  of  the  river  of  Oroonoko,  and  its  numerous  mouths, 
make  a  figure  evepa  in  the  map  of  the  world.  It  is  to  be 
regretted,  that  its  noble  flream  has  been  fo  long  hid  from 
fcience.  What  I  learned  in  Trinidad  from  a  gentleman,  who 
had  failed  from  its  mouth  to  the  Angufhiras,  about  300  miles 
up,  confirms  and  illuftrates,  in  the  fulled  manner,  the  above 
general  rule.  The  weftem  mouths  of  it  oppofite  Trinidad, 
are  navigable  only  for  launches  drawing  fix  or  feven  feet  wa- 
ll 2  ter. 
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ter.  At  and  oppofite  them,  the  bottom  is  ihallow  and  tnxA^ 
dy,  and  the  coaft  a  low  mangrove  fwamp,  refembling,  in 
all  refpedsy  that  of  Guiaiia*  You  muii  afcend  thole  branches 
feveral  days  before  you  reach  the  main  ftream ;  and  in  doing 
(by  you  find  the  fame  phenomena  as  in  afcending  the  Deme* 
rary,  but  in  a  (till  greater  degree.  At  firft  yon  have  the  man^ 
grove,  or  fome  fimilar  fwamp,  and  behind  it  on  both  fides  for 
about  twenty  leagues,  the  land,  if  you  can  call  it  fb,  hax^dly 
emerging  from  the  water.  Afterwards  the  groimd  appears; 
and,  as  you  go  up,  rifes  ftill  higher  and  higher  on  the  banks 
above  the  common  level  of  the  (bream.  The  trees  become,  in 
the  fame  manner,  of  di£&rcnt  fpecies,  and  much  taller  than 
they  were  below*  The  channel  in  which  you  are,  from  being 
wide,  grows  narrower  by  degrees.  It  is  from  about  one  and 
a  half  to  three-fourths  of  a  mile  broad  near  the  entrance  ;  and, 
when  it  joins  the  main  fb-eam,  is  not  more  than  about  aoo  yatdsu 
It  has  then  acquired  a  confiderable  depth,  and  the  banks  may 
be  about  twenty  feet  high.  Along  the  main  flream  of  the  rU 
ver,  or  Boca  de  Nafios,  the  gradual  rife,  and  other  circum# 
ftances  attending  it,  are  quite  fimilar.  AD  this  height  of  the 
bank,  I  can  make  no  doubt,  is  entirely  acquired  grotmd,  form^ 
ed  by  the  fediment  of  the  floods,  greater  near  the  fbeams  than 
at  a  diftance  from  them  ;  and  thoagh  I  have  no  knoi;«^dge  of 
iSbLt  nature  of  the  knd  in  the  deltas  and  their  vidnity,  I  would 
not  hefitate  to  lay,  tkac  great  part  of  the  interior  body  of  each 
sfland,  stnd  moit  probaUy  of  the  main  on  either  fide,  where  ic 
is  \am  country,  confifts  of  nothing  elfe  than  wet  favannahs. 

JY^^^«— BK90RB  we  leave  the  riven,  it  may  be  proper  ta 

take  notice  of  their /Wi«     In  no  inftance  of  a  large  river  doea 

the  univerfal  law  within  die  tropics  fail,  that  they  annually 

ofverflow  dieir  banks  for  a  certain  feafon.    What  was  a  prodigy 

I  ,  ia 
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in  the  Nile  duriiig  the  infancy  of  fciencc,  is  ndw  a  vrell  known 
phenomenon  to  every  inhabitant  of  si  continent  in  the  tottid 
ione.  From  the  ikuation  of  the  river  Ama^ns,  it  amowkts 
to  a  certainty,  that  the  Demeraryi  EiTeqnebo,  and  other  fjvef 8 
of  Guiana^  cannot  originate  very  far  up  in  the  continent  of 
South  America.  This  it  Confirmed  by  what  I  could  leaf  n  cf 
the  rife  and  duraticu  of  the  floods  of  theie  two  riv^rft.  fin- 
quiring  about  them  at  the  plantations  below,  is  to  litdd  pui*- 
pofe,  for  there  the  floods  are  hardly  difcemible ;  but  by  the 
poftholder  and  the  fettlers  ^thefl  np^  I  was  informed,  that 
they  are  there  fenflble  enough,  and  that,  independent  of  all 
partial  fwella  from  acddentsil  raind,  the  Demeno^  generally 
roie  every  year  in  the  month  of  June,  and  continued  high 
through  JiJy  and  part  of  Augofl:.  The  riie  there,  upon  the 
whole^  might  be  about  twelve  feet ;  it  is  fUfficient  to  lay  the 
level  parts  of  the  coimtry  under  water,  and  to  render  the  woods^ 
that  cover  them  in  ieveral  placea,  paflable  in  canoes.  We 
could  have  wiflxed  for  more  exa<£t  information.  This,  how^^ 
ever,  was  fufficient  to  prove,  that  the  rivers  did  not  rife  very 
far  inland^  elle  the  floods  would  have  been  later  in  the  year  ; 
but  at  the  fame  time  that  they  were  <^  eaitent  enough  to  fol* 
low  the  rule  of  all  conflderab4e  intertropical  rivers,  fo  as  to  have 
a  flood  in  the  rainy  iealoA,  that  is,  in  the  months  when  the 
fosi  is  upon  the  fame  £de  of  the  line  on  which  they  have  their 
origin  and  courfe. 

Thb  great  Oroonoko,  I  have  been  informed,  begins  to  rife  a 
Kttle  in  May^  it  continues  increafing  through  the  fummet 
months,  and  the  inundadctti  is  at  its  height  in  September.  At 
that  time,  aa  far  up  as  the  Anguiluras,  the  rife  is  about  forty 
leet  perpendicular  above  the  low  water-mark.  It  diminifhes  a$ 
you  defcend  till  about  the  mouth,  where  it  is  only  a  very  few 
jeet« 

Tides 


Tides  arc  of  the  utmoft  confcquence  to  the  inhabitants  of 
the  coafl  of  Guiana*  They  enable  them  to  drain  a  country 
which  otherwife  could  never  have  been  cleared,  and  they  as- 
certain their  journeys  which  are  made  by  water  up  and  down 
the  rivers,  and  even  along  the  coafL  At  the  mouth  of  the 
Demerary,  it  is  high  water  at  about  half  paft  five,  at  new 
and  full  moon.  The  rife  in  fpring  tides,  a  little  way  up,  is 
twelve  feet,  or  more,  above  low  water-mark.  Tie  tide  runs 
very  rapidly  near  the  mouth  of  the  river,  feldom  lefs  than  four 
or  five  miles  in  the  hour.  It  continues  to  run  with  force  for 
a  long  way  up,  arid  was  fufficient,  without  wind,  to  carry  us 
up  or  down  at  150  miles  from  the  mouth.  Above  that  it  be- 
comes feebler ;  and  for  a  confiderable  diftance  below  the  rapids, 
though  there  is  a  fenfible  rife  and  fall  of  two  or  three  feet,  yet, 
even  in  the  dry  fbafon,  the  current  is  conftantly  down,  only 
more  gentle  during  the  rife  or  flood,  and  there  alfo  the  conti- 
nuance of  the  rife  is  very  ihort,  not  more  than  two  or  three 
hours. 

Some  obfervadons  upon  the  Soil  of  the  diflerent  parts  of 
the  country,  may  be  the  fubje<5):  of  a  future  communication. 
I  will  only  add  at  prefent,  what  I  think  has  more  than  con- 
jedhiral  foundation,  viz.  That  this  moil  recent  of  countries, 
together  with  the  large  additional  parts  flill  forming  on  its  coaft^ 
appear  to  be  the  produdlions  of  two  of  the  greateft  rivers  on 
the  globe,  the  Amazons  and  the  Oroonoko.  If  you  cafl  your 
eye  upon  the  map,  you  will  obferve  from  Cayenne  to  the 
bottom  of  the  gulph  of  Paria,  this  immenfe  traA  of  fwamp, 
formed  by  the  fediment  of  thefe  rivers,  and  a  fimilar  tradl  of 
ihallow  muddy  coail,  which  their  continued  operation  will 
one  day  elevate.  The  fediment  of  the  Amazons  is  carried 
down  thus  to  leeward  (the  weftward)  by  the  conftant  currents, 
*  which 
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which  iet  along  from  the  fouthward  and  the  coaft  of  BrafiL 
That  of  the  Oroonoko  is  detained,  and  allowed  to  fettle  near  its 
mouths,  by  the  oppolite  iflands  of  Trinidad,  and  dill  more  by 
the  moimtains  on  the  main,  which  are  only  feparated  from 
that  iiland  by  the  Bocos  del  Drago.  The  coaft  of  Guiana  has 
remained  as  it  were  the  great  eddy  or  refling-place  for  the 
waihings  of  great  part  of  South  America  for  ages ;  and  its  own 
comparatively  finall  ftreams  have  but  modified  here  and  there 
the  grand  dejpoiiu 
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III.  A  port  Paper  on  the  Principles  of  tbe  Antecedental 
Calculus.  By  James  Glenie^  E/qj  M.  A.  F,  R.  S,  Lond. 
&  Edin. 


[Read  Dec.  i.  1794.] 


SEVERAL  of  my  friends  have  fuggefted  to  me  the  propriety 
of  publiihing  fomething  of  the  kind  now  offered  to 
the  Society,  obferving,  that  the  great  brevity  with  which  the 
Antecedental  Calculus  is  written,  and  the  very  concife  form  in 
which  it  is  delivered  to  the  public,  may  lead  fbme  to  form 
erroneous  opinions  refpedling  the  principles  on  which  it  is 
founded.  In  compliance  partly  with  their  requeft,  I  have 
drawn  up  this  fhort  paper,  which  I  hope  will  remove  even  the 
poffibility  of  mifconception  on  that  head,  and  convince  every 
intelligent  reader,  that  the  antecedental  calculus  has  the  fame 
geometrical  principles  for  its  ground-work,  that  the  formulae  in 
the  Univerfal  Comparifcn  themfelves  have,  from  which  I  origi- 
nally derived  it  more  than  twenty  years  ago. 

In  the  third  page  of  that  treatife,  I  have  Ihewn  from  the 
firft  formula  in  the  third  theorem  of  my  Univerfal  Comparifon^ 
that,  when  R  and  (^are  any  two  given  magnitudes  of  the  fame 
kind,  and  A,  N,  B  are  any  homogeneous  magnitudes,  the  ex- 
cefs  of  the  magnitude,  which  has  to  B  a  ratio  having  to  the 
ratio  of  A-f  N  to  B  the  ratio  of  R  to  Q»^  above  the  magnitude. 

Vol.  IV.  I  which 
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which  has  to  B  a  ratio,  having  to  the  ratio  of  A  to  B  the  fame 
ratio  of  R  to  Qj^is  geometrically  exprefled  by 

or,    which    comes   to   the  fame   thing,    that  the  expreffion, 

.  R       R    .  R— O   ^,    R    R— O  .  R-*Q-^T»     . 
A-—  + -?r- A— rr-^.  N+ -— .  — — -i^  A-— -=rN  +  &c. 

Q^     (L      <L  CL    »a.        Q^ ,    exceeds    the 

geometrical  expreffion,  ^  ..,  or 

B  "7^ 

.      R— Q    .   A— B     R— O  R-2Q    ,  A— Sli  l        i         ^ 

A  +  -^.A._-  +  -^._^.A.-^j-|+&c.     by    the   afore- 

faid  geometrical  expreffion. 

In  the  fame  page,  I  have  ffiewn,  that  the  excefs  of  the  mag- 
nitude, which  has  to  B  a  ratio,  having  to  the  ratio  of  A  to  B 
the  ratio  of  R  to  Q^  above  the  magnitude,  which  has  to  B  a  ra- 
tio having  to  the  ratio  of  A — N  to  B  the  ratio  of  R  to  Q.  is 
geometrically  exprefled  by 

^' ^' ^  i^_!5 ^^ "  >  or*  which  comes  to 

the  fame  thing,  that  the  expreffion, 
R 


O  »      R— Q    .  A— B      R—0  R-aO    ^     A— Bl*     „ 

^orA+— :^.A.-^  +  — :S-.^.A.-^  +  &c    ex- 


ceeds 
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ceeds  the  geometrical  expreflion, 

^    Q^     Q> %~*^ — 3^. ,  by  the 

aforefaid  geometrical  expreflion. 

It  is  almoft  unneceflary  to  obfenre,  that  the  two  expreflions, 
which  have  refpedlively  to  B  ratios,  having  to  the  ratios  of 
A+N  to  B,  and  A — N  to  B  the  ratio  of  R  to  Q»^  give  us 

A— +— .A-— -^;N  +  — . — --->A  .N^±  +  &c. 

— ^« — ^ 3"« ^(^^ ^" for  the   geo- 

metrical  magnitude,  which  has  to  B  a  ratio,  having  to  the  ratio 
of  A±N  to  B  the  ratio  of  R  to  Q^  But  as  this  expreflion  muit 
vary  indefinitely  with  the  endlefs  variations  in  the  quadtity  of 
the  magnitude  B,  its  geometrical  flandard  of  comparifon,  fo^ 
whei;!  we  fuppofe  it  to  become  numerical,  we  get  an  indefinite 
number  of  arithmetical  formulas,  referring  to  difiTerent  ftandards 
of  comparifon.     For  B  may  be  then  reprefented  by 

;i»  2»  3»  4>  5i  &c. 

I,  V2, 1/3, 1/4,  i/5,  &c. 

or  &C.  Sccjinc  limit e^ 

And  in  that  particular  cafe^  when  it  is  reprefented  by  i  or 
unit,  this  geometrical  formula  gives  the  arithmetical  one^  (put^ 
ting  r  and  q  for  R  and  Qj^) 


A —  +  — ^.A---2-,N+ — .-— 3L.A 2^.N*  +  —  .-—2-. 2.  A 2lj^3+  +  &c. 

y-y,  q  %q  9  9         ^9  39  9 

I 

which 
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which  has  to  i,  or  unit,  a  ratio  having  to  the  ratio  of  A+N  to  i 
the  ratio  of  r  to  y.  In  it  A,  N,  r,  y,  may  be  any  numerical  or 
arithmetical  magnitudes  whatever,  whole,  fradlional,  furd  or 
mixed.  This  formula,  or  antecedent,  is  exadlly  what  is  com- 
monly called  the  Binomial  Theorem. 

If  we  fuppofe  B  to  be  reprefented  by  2,  we  derive  immedi- 
ately from  this  geometrical  antecedent  or  formula,,  the  following 
arithmetical  one :         . 


L+JL.Ai:=i-.N+^..!:=i..Ai:=^.N^+Ji..:=L.^ 

q   ^     q  q  q        ^9  9  9         ^9  37  9 

which  has  to  2  a  ratio  having  to  the  ratio  of  A±N  to  2,  the  ra- 
tio of  r  to  q. 

To  fuch  arithmetical  formulae  there  is  no  end  or  limit.  And 
this  I  take  to  be  the  true  ind  fyftematic  method  of  deriving 
them,  viz.  from  geometrical  antecedents  or  formulae,  when 
they  are  fuppofed  to  become  numerical. 

When  i  or  unit  is  the  flandard  of  comparifon,  its  various 
combinations  with  itfelf  and  the  other  numerical  magnitudes, 
do  not  appear  in  the  formula  or  antecedent.  This  circumflance 
renders  it  of  all  others  the  moft  commodious  for  common  ufe 
in  algebra  and  arithmetic,  though  the  leaft  calculated  of  any 
for  fhewing  the  rationalia  or  ground-work  of  the  various  opera- 
tions in  thefe  two  fciences^  For  when  the  formula  or  antece- 
dent fliows  the  different  combinations  of  the  confequent  or 
flandard  of  comparifon  with  itfelf  and  the  other  mmierical 
magnitudes,  it  is  a  fort  of  language  annoimcing  or  exhibiting 
the  reafons  of  its  formation. 

It  is  evident,  that  half  the  excefs  of  the  two  geometrical 
expreffions  taken  together,  which  have  refpeAively  to  B  ratios, 
having  to  the  ratios  of  A+N  to  B  and  A — N  to  B,  the  ratio  of 

R  to  Q»^  above  twice  — jCIjS  >  ^^  twice  the  magnitude,  which 

B  ■     ■ 

has 
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has  to  B  a  ratio  having  to  the  ratio  of  A  to  B  the  fame  ratio  of 
R  to  Q»^  is  truly  expreffed  by 

R    R_Q    R-20     .    R    R— CL  R-2Q  R-3Q  ^  R-4Q^^.    ^ 

(L     aQ^  Q^  g.     ^g.      30.       40.  Q. 

and  that  half  the  .di£Ference  of  thefe  exprefHons  is 

-.A-^.N^-,-^.-^.A-^.N3.H8cc. 

Before  I  proceed  farther,  however,  in  the  confideration  of 
thefe  expreffions,  it  may  not  perhaps  be  improper  to  premife  the 
few  following  lemmata,  which  are  almoft  too  evident  to  re- 
quire demonftration. 


LEMMA    L 

If  any  ratio  be  compoimded  with  its  inverfe,  or  the  inverfe 
of  any  ratio  the  fame  with  it,  the  compofition  produces  a  ratio 
of  cquaUty. 

For  of  the  three  magnitudes  A,  B,  A,  by  the  definition  of 
compound  ratio,  (5.  £uc.  Simson^s  edit.),  the  ratio  of  A  to  B, 
compounded  with  the  ratio  of  B  to  A,  is  die  ratio  of  A  to  A, 
or  a  ratio  of  equality ;  and  if  the  ratio  of  C  to  D  be  equal  to, 
or  the  fame  with  the  ratio  of  A  to  B,  its  inverfe,  D  to  C,  is 
equal  to,  or  the  fame  with  the  ratio  of  B  to  A,  (Prop.  B.  ibid.) : 
Therefore,  (Prop.  F.  Euc  5.  Simson's  edit),  the  ratio  of  A  to 
B,  compounded  with  the  ratio  of  D  to  C,  is  the  fame  with  the 
3  ratio. 
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ratio  of  A  to  B  compounded  with  the  ratio  of  B  to  A,  or  a  ra- 
tio of  equality.     Q^E.  D. 


LEMMA    II. 


If  with  the  inverfe  of  any  ratio  there  be  compounded  a  ratio 
greater  than  it,  the  compofition  produces  a  ratio  of  greater  ine- 
quality, or  a  ratio  of  which  the  'antecedent  is  greater  than  die 
confequent ;  and  if  with  the  inverfe  of  any  ratio,  there  be  com- 
pounded a  ratio  lefs  than  it,  the  compofition  produces  a  ratio  of 
lefs  inequality,  or  a  ratio  of  which  the  antecedent  is  lefs  than 
the  confequent. 

First,  Let  the  ratio  of  C  to  D  be  greater  than  that  of  A  to 
B.     Then  (lo.  Euc.  5.)  the  magnitude,  which      B  A  D  C  £ 
has  to  D  the  ratio  of  A  to  B,  is  lefs  than  C* 
If  E  therefore  be  that  magnitude,  the  ratio  of 
C  to  D,  compounded  with  the  ratio  of  B  to 
A»  is  the  fame  with  the  ratio  of  C  to  D,  com- 
pounded with  the  ratio  of  D  to  E,  (Propofi- 
tions  B.  and  F.  5.  Euc.  Sim.).  Wherefore,  the 
ratio  produced  by  compounding  the  ratio  of 
C  to  D  with  that  of  B  to  A,  is  the  fame  with 
the  ratio  of  C  to  E.     But  fince  C  is  greater 
than  £,  the  ratio  of  C  to  E  is  greater  than 
that  of  E  to  E,  (lo.  Euc.  5.),  or  a  ratio  of 
equality,  .  Q^E.  D, 


/ 
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Secondly,  Let  the  ratio  of  F  to  D  be  lefs  than  that  of  A  to 
B.  Then  (lo.  Euc.  5.)  the  magnitude,  which  B  A  D  F  E 
has  to  D  the  fame  ratio  with  that  of  A  to  B, 
is  greater  than  F.  If  E  therefore  be  that 
magnitude,  the  ratio  of  F  to  D,  compounded 
with  the  ratio  of  B  to  A,  is  the  fame  with  the 
ratio  of  F  to  D,  compounded  with  the  ratio 
of  D  to  E,  (Propofitions  B.  and  F.  5,  Euc. 
Sim*).  Wherefore  the  ratio  produced  by 
compounding  the  ratio  of  F  to  D  with  that 
of  B  to  A,  is  the  fame  with  the  ratio  of  F  to 
E.  But  fince  F  is  lefs  than  E,  the  ratio  of - 
F  to  E  is  lefs  than  that  of  E  to  E,  (lo.  Euc.  5.),  or  a  ratio  of 
equality.     QJE-.  D. 


LEMMA     III. 

If  any  ratio  be  compounded  with  a  ratio  of  equality,  it  is 
not  altered  thereby. 

For  the  ratio  of  C  to  D,  compoxmded  with  the  ratio  of  A  to 
A,  is  the  fame  with  the  ratio  of  C  to  D,  compounded  with  the 
ratio  of  D  to  D,  (Prop.  F.  5.  Sim.  Euc),  which,  by  the  defini- 
tion of  compoimd  ratio,  is  that  of  C  to  D.     Q.  E.  D, 

These  three  Lemmata  are  alfo  evident  from  Formula  i. 
Theorem  i.  Univer/al  Comparifon. 

Cor.  From  this  and  Lemma  i.  with  the  definition  of  com- 
pound ratio,  it  is  evident,  that  if  with  any  ratio  there  be  com- 
pounded a  greater  one,  there  arifes  a  ratio  greater  than  it ;  and 
that,  if  with  any  ratio  there  be  compounded  a  lefs  one,  there 
arifes  a  ratio  lefs  than  it. 

1  L  E  M^ 
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LEMMA    IV. 

If  from  any  magnitude  there  be  taken  the  half,  and  from  the 
remainder  its  half,  and  fo  on,  the  halves  fo  taken,  be  their 
number  ever  fo  great,  are  together  lefs  than  the  magnitude. 

C  D  -      E    F 

A 1 1 1 1 B 


For  let  AB  be  any  magnitude,  AC  the  half  of  AB,  CD  the 
half  of  CB,  DE  the  half  of  DB,  EF  the  half  of  EB,  and  fo 
on. 

Then  it  is  manifeft,  that  AC,  together  with  CD  and  DE  and 
EF,  &c.  are  lefs  than  AB,  from  which  they  are  taken.    Q^E.  D. 

CoR.  I.  The  ratio  of  AB  to  the  fucceflive  halves  AC,  CD, 
DE,  EF,  &c.  taken  together,  be  their  number  ever  fo  great,  is 
greater  than  a  ratio  of  equality ;  and  the  ratio  of  any  one  of 
the  terms  to  all  the  fucceeding  ones  taken  together,  be  their 
number  ever  fo  great,  is  greater  than  a  ratio  of  equality. 

Cor.  2.  Hence  it  follows,  that  of  any  feries  or  fucceffioU' of 
terms,  in  which  the  half  of  each  term  has  to  the  immediately 
fucceeding  one  a  ratio  of  equality,  each  term  has  to  all  the  fuc- 
ceeding ones,  be  their  number  ever  fo  great,  a  ratio  greater  than 
that  of  equality. 

Cor.  3.  Hence  it  alfo  follows,  that  if  CD,  inflead  of  one  half, 
be  one  third  of  AC  or  CB,  DE  one  fourth  of  CD,  EF  one  fifth 
of  DE,  and  fo  on,  the  ratio  of  any  term  to  all  the  fucceeding 
ones  taken  together,  exceeds  a  ratio  of  equality  more  than  the 
ratio  it  has  to  the  fame  number  of  fucceeding  terms,  be  that 
number  ever  fo  great,  exceeds  it,  when  each  term  has  to  the 
immediately  fucceeding  one  the  ratio  of  two  to  one. 

Scholium. 
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Scholium.  In  like  manner  is  it  flicwn,  that,  if  AC  be  a 
third  part  of  AB,  CD  of  AC,  DE  of  CD,  EF  of  DE,  and  fo  on, 
the  ratio  of  each  term  to  all  the  fncceeding  ones  taken  together, 
be  their  number  ever  fo  great,  exceeds  the  ratio  of  two  to  one  f 
and,  in  general,  if  the  ratios  AB  to  AC,  AC  to  CD,  CD  to  DE, 
DE  to  EF,  &c.  be  refpedlivety  the  fame  with  that  of  A  to  N, 
that  the  ratio  of  each  term  to  all  the  fucceeding  ones,  be  their 
number  ever  fo  great,  exceeds  the  ratio  of  A — N  to  N.  This  is 
alfo  evident  from  the  well  known  method  of  finding  the  aggre- 
gates of  geometrical  progreflions ;  and  if  the  ratio  of  AC  to 
CD  be  greater  than  that  of  AB  to  AC,  the  ratio  of  CD  to  DE 
greater  than  that  of  AC  to  CD,  and  fo  on,  the  ratio  of  any^ 
term  to  all  the  fucceeding  ones,  be  their  number  ever  fo  great,, 
exceeds  the  ratio  of  A — ^N  to  N,  more,  than  the  Fatio  it  has  to  the 
fame  number  of  fucceeding  terms,,  exceeds  it^  when  each  term* 
has  to  the  immediately  fucceeding  one  the  ratio  of  A  to  N. 

I. NOW  proceed  to  prove,  that  each  of  the  general  geometrical, 
expreffions  in  p.  3.  Antecedental  Calculus ^  viz. 

and 


B- 


Q. 


^.A^-Q- 


has  to  N  a,  ratio  nearer  to  the  ratio  of  ^      ^    to.  B  than  any^ 

given  or  af&gned  ratio,  or  than  by  any  given  or  af&gned  mag--- 

nitude,  when  A+N  and  A  — N  have  either  to  A  or  B  ratios 

nearer  to  that  of  equality  than  any  given,  or  afligned  ratio,  or 
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than  by  any  given,  or  affigned  magnitude^and  R  and  Qjure  tw* 
given  magnitudes  of  the  fame  kind. 


PROPOSITION    I. 

In  this  cafe,  the  firft  term  in  each  of  thefe  general  e3q)ref- 
fions  has  to  twice  the  fecond,  the  fecond  to  thrice  the  third,  the 
third  to  four  times  the  ft)urth,  the  fourth  to  five  times  the  fifth, 
and  fb  on,  a  ratio  greater  than  any  given  ratio* 

For,  if  this  be  denied,  let  C  and  D  be  two  given  homogene- 
ous magnitudes,  and  let  the  ratio  of  C  to  D  be  greater. 

In  each,  the  ratio  of  the  firfl  term  to  twice  the  fecond,  is  that 

of  A  to -^^N,    and  its  inverfe  -5-^^^   or  (^  +  N-""^^)> 

to  A,  is  the  ratio  compounded  of  the  ratios  of  R — Qj:o  Q»^  and 
N  to  A,  (For.  I.  Theor.  i.  Univerfal  Cotnparifon).  Now,  the 
.ratio  compounded  of  this  ratio,  and  that  of  C  to  D,  is  a  ratio 
compounded  of  the  three  ratios  C  to  D,  R — Q^to  Q>^  and  N  to 
A.  But,  fince  R  and  Qjire  given  magnitudes,  R — Q^is  a  gi- 
ven magnitude,  (4.  Euc.  Data),  and  the  ratio  of  R  — Q^to  Qji 
given  ratio,  (^.  Data)«  Wherefore  the  ratio  compounded  of  the 
ratios  of  C  to  D  and  R — Qjto  Q»^is  alfo  given,  (67.  Data).  This 
ratio,  however,  compounded  with  that  of  N  to  A,  is  the  fame 

with  the  ratio  compounded  of  C  to  D,  and     q     N  to  A.      But 

fince  that  of  A  to  N  Is  by  the  hypothefis  greater  than  any  given 
ratio,  the  ratio  compounded  of  C  to  D  and  R  — Qj:o  -Qi^  com- 
pounded with  that  of  N  to  A,  produces  a  ratio  of  lefs  inequa- 

lity,  (Lemma  2.).     G)nfequently,  the  ratio  of  A  to  .  N   is 

greater  than  any  given  ratio  C  to  D.     Wherefore,  the  fuppofi- 

don, 


> 
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fidon,  that  any  given  ratio  C  to  D  is  greater  than  it,  is  ab- 
furcL 
And,  fince  the  ratio  of  the  fecond  term  to  thrice  the  third,  is 

that  of  A  to  — I-iirN,    it  is  proved  exadtiy  in  the  fame  manner, 

that  this  ratio  is  greater  than  any  given  ratio.  And  precifely 
in.  the  fame  way  is  it  demonftrated,  that  the  ratio  of  the  third 
term  to  four  times  the  fourth,  is  greater  than  any  given  ratio  ; 
and  fb  on. 

COK.  1.  If  R — Q^be  equal  to  Qi^the  ratio  compounded  of 
C  to  D,  and  R — Qjo  Q^is  the  fame  with  that  of  C  to  D,  (Ldm- 
ma  3.) ;  and  if  R — QJbe  greater  or  lefs  than  Q»^  the  ratio  com- 
pounded of  C  to  D  and  R — Qjo  Q»^  is  accordingly  greater,  or 
lefs  than  that  of  C  to  D,  (Cor.  to  Lemma  3.). 

B  "     aR         R— 0/        R-iQ 

Q-'N.   -q""-^'   ~q^N,  &c.    are  lefs  than  any  given  or. 

afCgned  magnitude.. 

CoR.  3.  The  ratio  of  each  term  to  all  the  fucceeding  ones,  .be 
dieir  number  ever  fo  great,  is  greater  than  any  given  ratio,, 
(^choUimi  to  Lemma  4.). 

Cor.  4.    The  magnitudes   A  t~^,  A  +  5gl^N,  &c.  have 

refpe<5tively  to  A  ratios  nearer  to  that  of  equality  than  any  given 
ratio,  or  than  by  any  given  magnitude. 

CoR.  5.  The  magnitude  which  has  to  B  a  ratio,  having  to  the 
ratio  of  A  to  B  the  ratio  of  R  to  Qj^  has  to  twice  the  firft  term, 
in  each  of  thefe  general  geometrical  ezprdlions,  a  ratio  greater 
than  any  given  ratio. . 

Ka  PRO-- 


C0R.2.  The  magnitudes, -^.-^^N,   ~.-^.— ^^n. 
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PROPOSITION    n. 


The  ratio  of  each  of  thefe  two  general  geometrical  exprefl 

fions  to  N,  is  nearer  to  the  ratio  of  -q-  •  — gj~  to  B  than  any 

B-— 

given  or  affigned  ratio. 

For,  fince  the  fir  ft  term  in  each  has  to  twice  the  iecgnd  a  ra- 
tio greater  than  any  given  or  affigned  ratio,  (Prop,  i.),  and  the 
iecond  has  to  all  the  fucceeding  terms,  be  their  nmnber  ever  fo 
great,  a  ratio  greater  than  any  given  ratio,  (Cor.  3.  Prop,  i.)  the 
ratio  of  the  firft  term  to  all  the  fucceeding  ones  is  a  fortiori 
greater  than  any  given  ratio,  being  greater  than  that  of  A  to 

-— -=rN.     Wherefore  each  of  thefe  expreffions  has  to  the  firft 

term  a  ratio  nearer  to  that  of  equality  than  any  given  or  affign- 
ed ratio,  or  than  by  any  given  or  affigned  magnitude,  (G>r.  4. 
Prop.  I.).  Confequendy  the  ratios  which  thefe  expreffions  have 
to  N,  are  nearer  to  the  ratio  of  the  firft  term  in  each  to  N,  than 
any  given  or  affigned  ratio.     But  the  ratio  of  the  firft  term  in 

R       — 5^ 
each  to  N,  is  that  of  -^.     j^^to  B.  Therefore,  &c.  Q.E.D. 


OTHERWISE: 

In  the  firft  expreffion,  the  firft  term,  with  twice  the  fecond, 
is  much  greater  than  the  whole  of  it,  (Cor.  3.  Prop,  i.),  and 
confequently  has  to  N  a  greater  ratio  than  the  expreilion  itfelf 
has  to  N,  (8.  E.  5.).  But  this  ratio  exceeds  the  ratio  of  the  fiWl 
tenn  to  N  lefs  than  any  given  or  affigned  ratio.  For,  if  the  ra- 
tio 
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tio  of  tlxe  firft  term  to  N  be  decompounded  with  it,  or  its  in- 
verfe,  the  ratio  of  N  to  the  firft  term,  be  compounded  with  it, 

there  arifes   the  ratio  of  A  +    ^    .N    to  A,   which   (Cor.  4. 

Prop.  I.)  is  nearer  to  a  ratio  of  equality  than  any  given  ratio. 

In  the  fecond,  the  excefs  of  the  firft  term  above  twice  the  fe- 
cond  is  lefs  than  the  whole  exprefllon,  and  confequently  has  to 
N  a  lefs  ratio  than  the  expreflion  itfelf  has  to  N,  (8.  E.  5.).  But 
if  with  it  the  ratio  of  N  to  the  firft  term  be  compounded,  there 

R— O 

arifes  the  ratio  of  A o^^  ^°  ^^  which  (Cor.  4.  Prop,  i.) 

is  nearer  to  a  ratio  of  equality  than  any  given  ratio.     Q^JL  D« 


otherwise: 


If  it  be  denied,  that  each  expreflion  has  to  N  a  ratio  nearer  to 
the  ratio  of  its  firft  term  to  N  than  any  g^ven  ratio,  let  the  ra* 
tio  of  two  given  magnitudes  C  and  D  be  nearer  to  it,  and  let 
the  ratio  of  B  to  £,  compounded  with  that  of  the  firft  term  to 


N,  or  with  the  given  ratio  •— .  — s-%r  to  B,  be  equal  to  die  gi- 

^^ 

ven  ratio  C  to  D.  But  the  magnitude,  which  has  to  B  the  ra- 
tio compounded  of  diefe  two  ratios,  is  (For.  i.  Theorem  i. 

R_Q^  R-Q, 

R  Q  R  O        B— E 

Univerfal  Compari/on),    qj— r^q  +  -^-     r>7o:"¥"    *°    ^» 

which  is  greater  than  the  ratio  of  the  firft  term  to  N,  and  left 
than  the  ratio  of  the  firft  ex|M"efi[ion  to  N,  by  the  fiippofition, 
and  confequently  lefs  than  the  ratio  of  the  firft  term  with  twice 

the 


',. 
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the  fecond  to  N.      Therefore 


is   lef3   tham 


R-aQ, 


K-Q, 


being  compounded  of  the  firft  term  to  N,  and  of  B  to  E,  is  the. 
fame  with  the  ratio  of  G  to  D,  £  is  a  given  magnitude,  (2.  Data), 
and  B— E  a  given  magnitude,  (4.  Data).     Wherefore  the  given. 


m 


R-CL 

R     "    Q^     B— E    . 


R 


R--Q-  ^"qT  N 


agnitude,  -^- -^rI^q^— e~»  "  ^^^  ^*^  QL*~qI '^C 

which   (Cor.  2,   Prop,  i.)    is  lefs  than  any  given  magnitude^ 
which  is  abAird. 

In  like  manner  is  it  demonftrated,  that  the  ratio- of  the  fe-^ 
cond  expreflion  to  N,  is  nearer  to  the  ratio  of  its  firft  term  to. 
N  than  any  given  ratio.     (^E.  D.. 


SCHOLIUM. 


If  the  fame  reaibning  be  applied  to  the  expreflion, 
rN  + 


R  aR-Q-xt  .  R  R-Q.R-«Q..R-3CL 


^  A  ^ 


CL    *\_i^ 


^ 


■",   which  is    half 


Q. 


the  difierence  of  the  two  geometrical  expreifions  that  have 
refpecflively  to  B  ratios  having  to  the  ratios  of  A+N  to  B,  and 
A— N  to  B,  the  ratio  of  R  to  Q»^  we  get  the  ratio  of  the  firft 
term   to   twice   the   fecond,    the    fame    with    that   of    A    to- 

R— Q^  R-aQ^  N*  . 

-i  and  the  ratio  of  the  fecond  to  four  times  the 


<3L      30.    A 


thirds 
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third  the  fame  with  that  of  A  to     ^^^.  — ■^.  — ,    and    fo 

on. 

The  general  expreffion,  (p.  5.  Antecedental  Calculus)^  gives 

A.N  +  CM  +  M.N    f.         ,  r       f     r^  -1  1-11 

for  the  excels  or  the  magnitude,  which  has  to 

B  the  ratio,  that  is  produced  by  compounding  the  ratio  of  C+N 
to  D  with  that  of  A+M  to  B,  above  the  magnitude,  which  has 
to  B  the  ratio  compounded  of  the  ratios  of  A  to  B  and  C  to  D. 
But  it  is  demonftrated  in  the  fame  manner  as  above,  that  if 
A+M  and  C+N  have  refpecflively  to  A  and  C  ratios  nearer  to 
that  of  equality  than  any  given  or  afligned  ratio,  or  than  by 
any  given  or  afEgned  magnitude,  this  expreffion  alfo  has  to 

— —  a  ratio  nearer  to  that  of  equality  than  any  given  ra- 
tio, or  than  by  any  given  magnitude.  And  the  demonftration 
is  exatSlly  the  fame,  when  any  number  of  ratios  are  compounded. 
In  like  manner,  if  the  ratio  of  C+N  to  D  be  decompounded 
with  that  of  A+M  to  B,  we  get  the  difference  between  the  ex- 
preffion thence  arifing,  and  the  magnitude  which  has  to  B  the 
ratio  produced  by  decompoimding  the  ratio  of  C  to  D  with  that 

CD.M  — AD.N       ^        .     .  ,.,      , 

of  A  to  B,  equal  to  — ■;  yr-isT — '*     ^^^  ^^  ^^  readily  demon- 

ftrated,  as  above,  that  if  A+M  and  C+N  have  refpedlively  to  A 
and  C  ratios  nearer  to  that  of  equality  than  any  given  or  affign- 
ed  ratio,  or  than  by  any  given  or  affigned  magnitude,  this  ex- 
preffion alfo  has  to  — '■ — ^r '—  a  ratio  nearer  to  that  of  equa- 
lity than  any  given  ratio,  or  than  by  any  given  or  affigned  mag- 
nitude. 

It  is  manifeft  then,  that  in  this  calculus  no  indefinitely  fmall 
or  infinitely  little  magnitudes  are  fuppofed,  but  only  magni- 
tudes lefs  than  any  that  may  be  given  or  affigned,  and  ratios 
nearer  to  that  of  equality  than  any  that  ma^  be  given  or  affign- 
ed. 


Bo  On  the  PRINCIPLES  of  the 

ed,  and  that  it  is  equally  geometrical  with  the  method  of  ex- 
hauilions  of  the  ancients,  who  never  fuppofed  lines,  furfaces, 
or  folids,  to  be  refolved  into  indefinitely  fmall  or  infinitely  little 
elements.  The  expreffion  infinitely  little  magnitude  indeed  im- 
plies a  contradidlion.  For  what  has  magnitude  cannot  be  infi- 
nitely little. 

This  geometrical  calculus,  though  it  has  no  connedlion  witlx 
the  various  modifications  of  motion,  is  equally  convenient  in  its 
application  with  the  method  of  fluxions,  (which  is  unqueftiona- 
biy  a  branch  of  general  arithmetical  proportion,  in  which  i  or 
unit  is  the  common  ftandard  of  comparifon,  as  well  as  the  con- 
iequent  of  every  ratio  compounded,  or  decompoimded). 


EXAMPLE     L 

sIn  the  circle  ATB,  (Fig.  I.  PI.  I.)  let  the  diameter  AB  be  re- 
prefeuted  by  D,  TE  perpendicular  to  it  by  Y,  and  AE  by  X.. 
Then  (13.  E.  6.)  Y*  is  equal  to  the  redangle  DX— X\    But  the 

a  a  a 

antecedental  of  Y*  is  2YY,  and  that  of  DX— X*  is  DX — 2XX, 
(p.  6.  Antecedental  Calculus).      Wherefore  D — 2X  is  to  2Y  as 

a  a 

Y  to  X,  that  is,  as  TE  to  CE,  (p.  9.  Ant.  CaL).     Confequently 
CE  is  a  third  proportional  to  EO  suid  TE. 


EXAMPLE     IL 

To  find  the  furface  of  the  fphere  of  which  ATBA  is  a  great 
circle,  (Fig*L  PI.  1.). 

Th  e  furface  of  the  fpherical  iegment^  cut  off  by  the  circle, 
of  which  TE  is  the  radius,  has  to  the  fquare  on  any  given  line 
B,  a  ratio  compoui^ed  of  the  circumference  of  laid  circle  to  B, 
and  of  the  antecedental  of  the  curve  AT  to  B,  {Ant.  Cal.  p.  g.) 
But  the  antecedental  of  the  curve  is  a  fourth  proportional  to  2  YD 

and 
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a 

and  X,  [ibidem).     Wherefore,  if  aYX^  reprefent  faid  circum-* 

a 

ference, .  the  antecedental  of  the  fpherical  fegment  is  ^DX,  of 
^hich  the  antecedent  is  /»DX. 

EXAMPLE     IIL 

If  it  be  required  to  draw  a  tangent  to  the  parabola  (Pig.  2. 
PL  I.)  ATG  at  the  point  T ;  let  the  latus  redhim  be  reprefented 

by  L.     Then  L.X  is  equal  to  Y\  and  L.X  to  2YY.     Where- 

a  a 

fore  L  is  to  aY  (iTE)  as  Y  to  X,  that  is,  {Ant.  Col.  p.  9.)  a» 
T£  to  C£,  which  is  confequently  equal  to  twice  AE. 

EXAMPLE    IV. 
In  finding  the  area  of  the  parabola,  fince  X  is  equal  to 

aYY  ^ 

"£"     we  get  the  antecedental  of  the  area,  or  YX^  equal  to 
*-j— ,  the  antecedent  of  which  is  —jp,  or  its  equal  — XXY.- 

O  THERWI  s  £  : 

The  rados  of  the  antecedentals  of  the  area  AET,  and  the 
redlangle  under  AE,  and  any  given  line  B  to  the  fquare  on  B, 

a 
a  «  .  a  '  4Y*Y 

are  YX  and  BX  to  B\    But  YX  is  equal  to  --- — ^^the  antece- 

tlent  of  which  is  — — ,  or  its  equal  —  X  XY ;    and  the  antece* 

a  3L  3 

dent  of  BX  is  BX.    Wherefore  the  area  of  the  parabola  it 
two  thirds  of  the  redaagk  AE,  ET/ 
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EXAMPLE    V. 

So  to  divide  a  (Iraight  line  AB,  that  the  redlangle  under  the 
two  parts  AC,  CB  fhall  be  the  greateft  poflible. 

C 

A 1 ^B 

Let  AB  be  reprefented  by  A,  AC  by  X,  and  confequently  CB 
by  A— X.     Then  the  reftangle  AC,  CB  is  equal  to  AX — X% 

a  a 

the  antecedental  of  which  is  AX — 2XX,  which,  when  fup- 
pofed  equivalent  to  nothing,  (according  to  jint.  CaL  p.  7.)  gives 
A  equal  to  2X,  or  AC  equal  to  CB. 

To  multiply  examples  would  be  ufelefs.  I  will  take  an  op- 
portunity, as  foon  as  I  conveniently  can,  of  applying  this  cal- 
culus to  feveral  phyiical  problems  of  importance,  and  particularly 
fome  refjpedling  the  refiflance  c^  fluids ;  and  will  fhew,  that  as  it 
fiimiflies  a  much  greater  variety  of  ways  for  exprefling  antece- 
dentals  than  the  fluxionary  calculus  does  for  fluxions,  fo  it  wiU 
open  new  and  extenflve  rules  for  finding  antecedents,  as  yet 
altogether  unknown  in  the  inverfe  method  of  fluxions. 

Although  the  notation  be  in  reality  of  no  importance,  I 

prefer  X,  Y,  &c.  to  X,  Y,  &c.  as  more  indicative  of  the  ori- 
gin of  this  mode  of  reafoning,  which  was  derived  from  an  exa<* 
mination  of  the  antecedents  of  ratios  in  general  geometrical 
comparifon. 


\^> 
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IV.  Observations  on  the  Trigonometrical  Tables  of  tbi 
Brahmins.  By  Johi^  Platfair^  F.  R.  S.  Edin.  and 
Profeffor  of  Mathematics  in  the  Univerfity  of  Edinburgh. 


[Read  jipril  6.  1795.] 


I.  TN  the  fecond  volume  of  the  ^ifiatic  Refearches^  an  extraft 
A  is  given  from  the  Surya  Siddbanta^  the  ancient  book  which 
has  been  long,  though  obfcurely^  pointed  out  as  the  fource  of 
the  aftronomical  knowledge  of  the  Brahmins.  The  Surya 
Siddhanta  is  in  the  Sanfcrit  language :  It  is  one  of  the  Saftras, 
or  infpired  writings  of  the  Hindoos,  and  is  called  the  Jyotifh, 
or  Aftronomical,  Saftra.  It  profefles,  as  we  learn  from  Mr 
Davis,  the  ingenious  tranflator,  to  be  a  revelation  from  heaven, 
communicated  to  Met  a,  a  man  of  great  fandtity,  about  four 
n^iillions  of  years  ago,  toward  the  clofe  of  the  Satya  Jug,  or  of  the 
Golden  Age  of  the  Indian  mythologifts  ;  a  period  at  which 
man  is  faid  to  have  been  incomparably  better  than  he  is  at  pre- 
fent ;  when  his  ftature  exceeded  twenty-one  cubits,  and  his  life 
extended  to  ten  thoufand  years. 

Interwoven,  however,  with  all  thefe  extravagant  fidtions,  this 
Angular  book  contains  a  veryfober  and  rational  fyftem  of  aftro- 
nomical calculation  ;  and  evep^e  principles  and  rules  of  trigo- 
nometry, a  fcience  of  all  others  the  moft  remote  from  fable,  and 
the  leaft  fufceptible  of  poetical  decoration.     It  is  on  the  con- 

L  2  ftrudtion 
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ftrudlion  of  the  tables  contained  in  this  trigonometry,  that  I 
now  beg  leave  to  offer  a  few  remarks. 

a.  It  is  neceffary  to  begin  with  obferving,  that  the  cir- 
cumference of  the  circle  ier  here  divided  into  360  equal  parts^ 
each  of  which  is  again  fubdivided  into  60,  and  fo  oru  The 
fame  divifion  was  followed  by  the  Greek  mathematicians ; 
and  this  coincidence  is  the  more  to  be  remarked,  that  it  re- 
lateB  to  a  matter  of  arbitrary  arrangement,  and  one  by  no 
means  neceffarily  connefted  with  the  properties  of  the  circle. 
There  are  indeed  fome  very  obvious  properties  of  that  curve, 
that  make  it,  though  not  neceffary,  at  leaft  convenient,  that  the 
number  of  parts,  into  which  the  circumference  is  divided,  fhould 
be  a  number  divifible  both  by  3  and  by  4,  that  is,  that  it  fhould 
be  a  midtiple  of  1 2  ;  but  nothing  more  precife  can  be  determin- 
ed from  the  nature  of  the  curve  itfelf.  The  agreement  of 
two  nations,  therefore,  in  dividing  the  circumference  of  the 
circle  precifely  in  the  fame  manner,  as  it  cannot  well  be  attri- 
buted to  chance,  naufl  be  fuppofed  to  refult  from  fbme  conununi- 
cation  having  taken  place  between  them,  if  it  were  not  that  ano- 
ther  very  probable  caufe  may  be  afligned  for  it.  In  Greece,  and 
no  doubt  in  every  other  country,  the  divifion  of  the  circle,  into 
equal  parts,  is  of  a  much  older  date  than  the  origin  of  trigono- 
metry, and  muft  be  as  ancient  as  the  firfl  circular  inflruments 
ufed  for  meafuring  angles  in  the  heavens.  The  inventors  of 
thofe  inflruments  naturally  fought  to  make  the  divifions  on  them 
€orrefpimd  to  the  fpace  which  the  fun  defcribed  daUy  in  the 
ecliptic  ;  and  they  coidd  eafily  difcover,  without  any  very  pre- 
cife knowledge  of  the  length  of  the  fblar  year,  that  this  might 
be  nearly  efie^ed  by  making  each  of  them  the  360th  part  of 
the  whole  circumference*  Accordingly  the  faunous  circle  of 
OsTMANDiAs,  in  Egypt^  defcri]^ed  by  Herod otvs,  was  divided 
into  360  equal  parts. 

Thi5^ 
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This  principle  may  therefore  have  guided  the  aflronomers^ 
both  of  the  Eaft  and  of  the  Weft,  to  the  fame  divifion  of  the 
circle,  without  any  intercourfe  having  taken  place  between  them. 
It  has  certainly  dire<5led  the  Chinefe  in  their  divifion,  though  it 
has  led  them  to  adopt  one  different  from  the  Hindoo  and  Egyp- 
tian aftronomers.  They  divide  the  circle  into  365  parts  and  -J, 
which  can  have  no  other  origin  than  the  fun's  annual  motion : 
and  fdme  fuch  divifion  as  this,  may  perhaps  have  been  the  firil 
that  was  employed  by  other  nations,  who  changed  it  however 
to  the  number  360,  which  nearly  anfwered  the  fame  purpofe,, 
and  had  befides  the  great  advantage  of  being  divifible  into  ma- 
ny aliquot  parts«  The  Chinefe,  again,  with  whom  the  fciences 
became  ftationary  almoft  from  their  birth,  have  never  attempt- 
ed to  improve  on  the  method  that  firft  occ\u*red  to  them. 

3*  The  next  thing  to  be  mentioned,  is  alfo  a  matter  of  arbi«- 
trary  arrangement,  but  one  in  which  the  Brahmins  follow  a 
method  peculiar  to  themfelves.  They  exprefs  the  radius  of  the 
circle  in  parts  of  the  circumference,  and  iuppofe  it  equal  to 
3438  minutes,  or  6oths  of  a  degree.  In  this  they  are  quite  fin- 
gular.  Ptolemy,  and  the  Greek  mathematicians,  after  dividing 
the  circumference,  as  we  have  already  deicribed,  fuppofed  the 
radius  to  be  divided  into  6q  equal  parts,  without  feeking  to  as- 
certain, in  this  divifion,  any  thing  of  die  relation  of  the  dia- 
meter to  the  circumference  :  and  thus^  throughout  the  whole  of 
their  tables,  the  chords  are  expreffed  in  fexagefimals  of  the  ra- 
dius, and  the  archea  in  fexagefimals  of  the  circumference.  They 
had  therefore  two  meafures,  and  two  units ;  one  for  the  circum- 
ference, and.  another  for  the  diameter.  The  Hindoo  mathema- 
ticians, again,  have  but  one  meafure  and  one  unit  for  both,  wa». 
a  minute  of  a  degree,  or  one  of  thofe  parts  whereof  the  circum- 
ference contains  21600.  From  this  identity  of  meafures,  they 
derive  no  inconfiderable  advantage  in  many  calculations,  though 
it  muft  be  confefifed,  that  the  meaiiiring  of  a  ftraight  hne,  the. 

radius,. 
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radius,  or  diameter  of  a  circle,  by  parts  of  a  curve  line,  namely^ 
the  circumference,  is  a  refinement  not  at  all  obvious,  and  has 
probably  been  fuggefted  to  them  by  fome  very  particular  view, 
which  they  have  taken,  of  the  nature  and  properties  of  the  cir- 
cle. As  to  the  accuracy  of  the  meafure  here  afligned  to  the 
radius,  viz.  3438  of  the  parts  of  which  the  circumference  con- 
tains 2 1 600,  it  is  as  great  as  can  be  attained,  without  taking  in 
fmaller  divifions  than  minutes,  or  6oth8  of  a  degree.  It  is  true 
to  the  neareft  minvite,  and  this  is  all  the  exadhiefs  aimed  at  in 
thefe  trigonometrical  tables.  It  muft  not  however  be  luppofed, 
that  the  author  of  them  meant  to  afTert,  that  the  circumference 
is  to  the  radius,  either  accurately  or  even  very  nearly,  as  21600 
to  3438.  I  have  fhewn,  in  another  place*,  from  the  Inftitutes  of 
Akbar,  that  the  Brahmins  knew  the  ratio  of  the  diameter  to 
the  circumference  to  great  exacflnefs,  and  iuppofed  it  to  be  that 
of  I  to  3.1416,  which  is  much  nearer  than  the  preceding.  Cal- 
culating, as  we  may  fuppofe,  by  this  or  fome  other  proportion, 
not  lefs  exadt,  ^the  authors  of  the  tables  found,  that  the  nuU* 
us  contained  in  truth  3437'.  44''.  48'",  "i^c. ;  and  as  the  frac- 
tion of  a  minute  is  here  more  than  a  half,  they  took,  as  their 
conflant  cuftom  is,  the  integer  next  above,  and  called  the  radius 
3438  minutes.  The  method  by  which  they  came  to  fuch  an 
accurate  knowledge  of  the  ratio  of  the  diameter  to  the  circum- 
ference,  may  have  been  foimded  on  the  fame  theorems  which 
were  fubfervient  to  the  conilru<5lion  of  their  trigonometrical 
tables  f . 

4.  These  tables  arc  two,  the  one  of  fines,  and  the  other  of 
verfed  fines.  The  fine  of  an  arch  they  call  cramajya  or  jyapinda^ 
and  the  verfed  fine  utcramajya.  They  alfo  make  ufe  of  the  co- 
fine  or  bbujajya.  Thefe  terms  feem  all  to  be  derived  from  the 
wordjr)'^,  which  fignifies  the  chord  of  an  arch,  from  which  the 

name 

•  Tranf.  R.  S.  Edin.  vol.  ]]•  p.  185.  fhjL  CI. 
t  See  Note,  $  6. 
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name  of  the  radius,  or  fine  of  90**,  viz.  trijyay  is  alfo  taken.  ' 

This  regularity  in  their  trigonometrical  language,  is  a  circum- 
ftance  not  unworthy  of  remark.  But  what  is  of  more  confe- 
quence  to  be  obferved,  is,  that  the  ufe  of  fines,  as  it  was  un*  ^ 

known  to  the  Greeks,  who  calculated  by  help  of  the  chords,  f 

forms  a  ftriking  difference  between  the  Indian  trigonometry  and 
theirs.  The  ufe  of  the  fine,  inftead  of  the  chord,  is  an  improve- 
ment which  our  modern  trigonometry  owes,  as  we  have  hither- 
to been  taught  to  believe,  to  the  Arabs  ;  and  it  is  certainly  one 
of  the  acquifitions  which  the  mathematical  fciences  made,  when,, 
on  their  expulfion  from  Europe,  they  took  refuge  in  the  Eaft. 
But  whether  the  Arabs  are  the  authors  of  this  invention,  or 
whether  they  themfelves  received  it,  as  they  did  the  numerical 
charadlers,  from  India,  is  a  queflion,  which  a  more  perfecSl  ^ 
knowledge  of  Hindoo  literature  will  probably  enable  us  to  re- 
folve. 

No  mention  is  made  in  this  trigonometry,  of  tangents  or  fe- 
cants ;  a  circiunftance  not  wonderful,  when  we  confider  that  the 
ufe  of  thefe  was  introduced  in  Europe  no  longer  ago  than  the 
middle  of  the  fixteenth  century.  It  is,  on  the  other  hand,  not 
a  little  fingular,  that  we  ihould  find  a  table  of  verfed  fines  in  the 
Surya  Siddhanta ;  for  neither  the  Greek  nor  the  Arabian  ma- 
thematicians, had  any  fuch,  nor  had  we,  in  modern  Europe,  till 
after  the  time  of  Petiscus,  who  wrote  about  the  end  of  the  cen- 
tury juft  mentioned. 

5.  Next,  as  to  the  extent  and  accuracy  of  thefe  tables.  The 
firft  of  them  exhibits  the  fiines  to  every  twenty-fourth  part  of 
the  quadrant,,  that  is,  the  fine  of  3**.  45',  and  of  all  the  multiples 
of  that  arch,  W2;.  7^  30',  ii®.  15',  W^.  up  to  90°.  The  table  of 
verfed  fines  does  the  fame.  In  each^  the  fine^  or  verfed  fine,  is 
expreflfed  in  minutes  of  the  circumference,  but  without  any  frac- 
tions of  a  minute,  either  decimal  or  fexagefimal  j  and,  agreeably 
to  the  obfervadon  already  made,  when  the  fra<ftion  that  ought 
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to  have  been  fet  down  is  greater  than  -J-^  the  integer  next  greater 
is  placed  in  the  table.  Thus  the  fine  3®.  45'  being,  when  accu- 
rately exprefled  in  their  way,  224'.  49'',  is  put  down  225';  and 
fo  of  the  reft.  The  numbers,  therefore,  in  thefe  tables,  are  only 
fo  far  exadl  as  never  to  differ  more  than  half  a  minute  from  the 
truth,  and  this  very  limited  degree  of  accuracy  gives  no  doubt 
to  their  trigonometry  the  appearance  of  an  infant  fcience :  But 
when,  on  the  other  hand,  we  confider  the  principles  and  rules  of 
their  calculations,  rather  than  the  numbers  aifhially  calculated^ 
we  find  the  maxks  of  a  fcience  in  full  vigour  and  maturity :  and 
we  will  acknowledge,  that  the  Hindoo  mathematicians  did  not 
fatisfy  themfelves  with  the  degree  of  accuracy  above  mentioned, 
from  any  incapacity  of  attaining  to  greater  exadlnefs. 

Their  rules  for  conftrudling  their  tables  of  fines,  may  be  re- 
duced to  two,  VIZ.  the  one  for  finding  the  fine  of  the*  leaft  arch 
in  the  table,  that- of  3^*  4/9  and  the  other  for  finding  the  fines 
of  the  multiples  of  that  arch,  its  triple,  quadruple,  iSc.  Both  of 
thefe  Mr  Davis  has  tranflated,  judging  very  rightly,  that  it  was 
impoffible  to  give  two  more  curious  fpecimens  of  the  geometri- 
cal knowledge  of  the  Hindoo  philofbphers :  the  firft  is  extradled 
from  a  commentary  on  the  Surya  Siddhanta ;  the  other  from 
the  Surya  Siddhanta  itfelf. 

6.  With  refpedl  to  the  firft,  the  method  proceeds  by  the  con- 
tinual bifedtion  of  the  arch  of  .30*,  and  correfpondent  extrac- 
tions of  the  fquare  root^  to  find  the  fine  and  co-fine  of  the  half, 
the  fourth  part,  the  eighth  part,  and  fo  on,  of  that  arch.  The 
rule,  when  the  fijie  of  an  arch  is  given,  to  find  that  of  half  the 
arch,  is  precifely  the  fame  with  our  own  ;  **  The  fine  of  an  arcji 
being  given,  find  the  co-fine,  and  thence  the  verfed  fine,  of  the 
fame  arch :  then  multiply  half  the  radius  into  the  verfed  fine,  and 
the  fquare  root  of  the  produdk  is  the  fine  of  half  the  given  arch.'* 
Now,  as  the  fijie  of  30  •,  was  well  known  to  thofe  mathcnuti- 
clans  to  be  half  the  radius,  it  was  of  confequence  given :  thence. 


// 
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by  the  rule  juft  laid  down,  was  found  the  fine  of  i^""^  then  of 
7"*.  30',  and  laftly  of  3*.  45',  which  is  the  fine  required,  Thue 
the  fine  of  3''*  4/  would  be  found  equal  to  224^  44'',  as  above 
obfervedt  and,  the  fine  of  7"*.  30',  equal  to  448'.  39",  and,  taking 
the  neareft  integers,  the  firft  waa  made  equal  to  225,  and  the  fe- 
cond  to  449^* 

7.  Wheh,  by  the  bife^tions  that  have  juft  been  de(cribed, 
the  fine  of  3'.  45,  or  of  225',  was  found  equal  to  225',  the  reft 
of  the  table  waa  conftruded  by  a  rule,  that,  fcH*  its  fiinplicity 
and  elegance^  as  well  aA  for  ibme  other  reafons,  is  entitled  to 
particular  attention*  It  is  as  follows :  ^^  Divide  the  firft  jya« 
pinda,  225'  by  225 ;  the  quotient  i,  deducted  from  the  divi-» 
dend,  leaves. 2 24',  whkh  added  to  the  fibrft  jyapinda,  or  fine, 
gives  the  fecond,  or  the  fine  of  7*',  30',  equaJ  Jto  449'.  Divide 
the  feccmd  jyapinda,  which  is  thus  found,  by  225,  and  deduct  2, 
the  neareft  integer  to  the  quotient,  from  the  former  remain- 
der 224',  and  this  new  remainder  222',  added  to  the  fecond  ^yz,^ 
pinda,  will  give  the  third  jyapinda  equal  to  67 1\  Divide  this 
laft  by  225;  and  fubtra6l  3,  the  neareft  integer  to  the  quotient, 
from  the  former  remainder  222',  and  there  will  be  left  219^, 

M  whichf 


^  By  fiich  c<mtimial  biCeddons,  the  Hindoo  iMfh^madckuig,  like  tboTe  of  Europe 
before  the  inveatioo  of  infinite  ferles,  m%j  beve  apprttieiefied  lo  the  ivtio  of  the 
diameter  to  the  circum&rencey  and  found  it  to  be  nearly  that  of  i  to  3*iE4l6  ai 
above  obferved.  A  much  lefi  degree  of  geometrical  knowledge  than  thej  poirefl*edf 
would*  inform  tben,  that  finall  arches  are  nearly  equal  to  their  fines,  and  that  the 
ioalkr  ihey  are,  the  nearer  la  this  equality  to  the  truth.  If,  therelbrt,  they  afliimed 
the  radius  equal  to  \^  or  any  number  at  pleaiiir^,  aftfr  carrying  tbe  htloAioB  of  the 
arch  of  30,  two  ftcps  farther  than  in  the  above  conftruAiQn,  tbey  would  find  the 
fine  of  the  384th  part  of  the  circle,  which,  therefore,  multiplied  by  284,  would 
nearly  be  equal  to  the  circumference  itfelf,  and  would  adually  give  the  proportioa 
of  I  to  3.I4I59,  ai  fomewhat  gceater  than  that  of  tbe  diameter  to  the  circumfe- 
rcnoe.  By  carrying  the  bifedions  farther,  they  might  verify  this  calculation,  or 
eftimate  the  degree  of  its  exaSaels,  and  might  afliime  the  ratio  of  I  to  3,X4i6  i|^ 
more  fimpk  than  that  juft  mentioned,  and  fnfiiciently  near  to  the  truth. 
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which,  added  to  the  third  jyapinda,  gives  the  fourth;  and  fo  on 
unto  the  twenty-fourth  or  laft." 

It  is  not  immediately  obvious  on  what  geometrical  principle 
this  rule  is  founded,  but  a  flight  change  in  the  enunciation 
will  remove  the  difficulty.  *  The  remainder,  it  muft  be  ob- 
ferved,  from  which  the  quotient  is  always  diredted  to  be  taken 
away,  is  the  difference  between  the  two  fines  lafl  computed;  and 
hence  the  rule  may  be  expreffed  more  generally :  Divide  any 
fine  by  225,  and  fubtradt  the  quotient,  or  the  integer  nearefl 
the  quotient,  from  the  difference  between  that  fine  and  the  fine 
next  lefs  ;  the  remainder  is  the  diflference  between  the  fame  fine 
and  the  fine  ne:^t  greater ;  and  therefore  if  it  be  added  to  the 
former,  will  give  the  latter.  If  then,  (fig.  3.  PL  I.),  GA,  GC,  GE, 
be  three  contiguous  arches  in  the  table,  of  which  the  dif- 
ferences AC,  CE,  of  confequence  are  equal,  and  of  which 
the  fines  are  AB,  CD,  and  EF,  the  rule,  as  lafl  flated,  gives  us 

CD— AB—  ^,  for  the  difference  between  CD   and   EF,  and 
therefore  EF=CD+CD--AB~^  =  2CD— 5^  — AB,  and  at- 

foEF4-AB=CD(2-~)=:CD(^).     But  225  is  the  fine  of 

the  arch  3®.  45',  and  449  of  twice  that  arch,  as  already  fhewn; 
and,  therefore^  according  to  this  rule,  if  there  be  three  arches, 
of  which  the  common  difference  is  3**.  45',  the  fine  of  the 
mean  arch  will  always  have  to  the  fum  of  the  fines  of  the  ex- 
treme arches,  a  given  ratio,  that  namely,  which  the  fine  of 
3*".  4/  has  to  the  fine  of  twice  3^.  45',  or  of  7®.  30';  now, 
this  is  a  true  propofition ;  and  therefore  we  are  in  polleffion  of 
the  principle  on  which  the  Hindoo  canon  is  conflrudled. 

8.  The  geometrical  theorem,  which  is  thus  ihewn  to  be  the 
foundation  of  the  trigonometry  of  Hindoftan,  may  alfo  be  more 
generally  enunciated.  "  If  there  be  three  arches  in  arithmetical 
progrefiion,  the  fine  of  the  middle  arch  is  to  the  f\mi  of  the  fines 
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of  the  two  extreme  arches,  as  the  fine  of  the  difference  of  the 
arches  to  the  fine  of  twice  that  difference."  This  theorem  is  well 
known  in  Europe  ;  it  is  jnftly-  reckoned  a  very  remarkable  pro- 
perty of  the  circle  ;  and  it  ferves  to  Ihew,  that  the  numbers  in  a 
table  of  fines  conftitute  a  feries,  in  which  every  term  is  formed 
exadlly  in  the  fame  way,  from  the  two  preceding  terms,  viz.  by 
multiplying  the  laft  by  a  certain,  conflant  number,  and  fiib* 
tra<5ting  the  lad  but  one  from  the  produ(fl. 

9.  Now,  it,  is  worth  remarking,  that  this  property  of  the  table 
of  fines,  which  has  been  fo  long  known  in  the  Eafl,  was  not  ob- 
ferved  by  the  mathematicians  of  Europe  till  about  two  hundred 
years  ago.  The  theorem,  indeed,  concerning  the  circle,  from 
which  it  is  deduced,  tmder  one  ihape  or  another,  has  been 
known  to  them  from  an  early  period,  and  may  be  traced  up  to 
the  writings  of  Euclid,  where  a  propofition  nearly  related  to  it 
forms  the  97th  of  the  Data :  ^Mf  a  ftraight  line  be  drawn  with- 
in a  circle  given  in  magnitude,  cutting  off  a  fegment  containing 
a  given  angle,  and  if  the  angle  in  the  fegment  be  b>fe<fled  by  a 
ftraight  line  produced  till  it  meet  the  circumference  ;  the 
ftraight  lines,  which  contain  the  given  angle,  fhall  both  of  them 
together  have  a  given  ratio  to  the  ftraight  line  which  bifedts  the 
angle."  This  is  not  precifely  the  fame  with  the  theorem  which 
has  been  fhewn  to  be  the  foundation  of  the  Hindoo  rule,  b^t 
differs  from  it  only  by  affirming  a  certain  relation  to  hold 
among  the  chords  of  arches,  which  the  other  afiirms  to  hold 
of  their  fines.  It  is  given  by  Euclid  as  ufeful  for  the  con- 
ftrudlion  of  geometrical  problems ;  and  trigonometry  being 
then  unknown,  he  probably  did  not  think  of  any  other  applica- 
tion of  it.  But  what  may  feem  extraordinary  is,  that  when^ 
about  400  years  afterwards,  Ptolemy,  the  aftronomer,  con- 
ftru<5led  a  fet  of  trigonometrical  tables,  he  never  confidered  Eu- 
clid's theorem,  though  he  was  probably  not  ignorant  of  it,  as 
having  any  connexion  with  the  matter  he  had  in  hand    He, 

M  2  therefore, 
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therefore^  fotmded  his  caWktioHs  on  anodier  propofition,  t:on« 
taming  a  property  of  quadrilateral  figfures  infcribed  in  a  circle, 
^which  he  feems  to  have  in^reAigated  mi  purpdCe,  and  which  is 
ilill  diftinguifhed  by  his  name.  This  propofidon  comprehendi 
in  fa6t  Euclid's,  and  of  ccmde  the  Hindoo  dieorra^,  as  a  pw» 
ticular  cafe  ;  and  though  diis  cafe  ^muld  have  been  die  moft 
n^ful  to  Ptolemy,  of  all  others,  k  appesurs  to  have  craped  hi« 
obfervation ;  on  which  accotuM:  he  did  laot  perceive  that  ^very 
number  in  his  tables  might  be  calculated  from  the  two  preceding 
numbers,  by  aa  operation  exoemely  fimple,  luid  <every  where  the 
£ane;  and  therefore  hais  method  of  ccMafttvdls&g  them  is  infinitely 
more  operofe  md  tomplicdited  than  it  needed  to  have  been. 

Not  only  did  this  escape  Ptolewv,  b«t  it  remained  vn^ 
noticed  by  the  nuRiiematicians,  both  Europeans  and  Araiwms^ 
trho  came  after  him,  tbcrugh  they  ^plied  the  force  of  thck 
minds  to  nothing  more  dim  to  trigonometry,  and  adualiy 
enriched  diat  fcience  by  a  great  number  iof  vslunble  diicoivaeiiet. 
They  continued  to  c<mftru)d  dieir  tablc»  by  <iie  fame  mecfaoda 
Hrhidi  Ptolemy  had  employed,  till  about  the  end  of  t^  ^k- 
teewh  century^  when  the  theorem  in  iqudtion,  or  that  on  which 
1^  Hindoo  rule  is  founded,  was  di&oviend  by  Vceta.  We  am 
bowever  ignin*ant  by  wh^  train  of  naioxun^^  'that  'esoellent  gc»» 
meter  difcov«red  it ;  for  though  it  k  publifhed  in  his  "^rtatife 
on  Ang^dar  SeEUxms^  it  appeals  vhere  not  with  hie  mm  demon- 
Ibtuion,  but  with  one  giv«n  by  mi  ingenioma  matlieinaticiaa 
of  our  43wm  cocmcry,  Al£;xakd£ir  Ava>SRsON  4f  Aberdeen* 
it  was  dien  rq^snled  aa  a  tbeco-em  entirely  &ew,;sad  I  know  not 
diat  any  of  die  s^ome«em<)f  that  age  remaitKedvtt  ^afisBity  xxk 
the  proportions  "of  £;uci.ii)  and  ^Ptolxmt.  It  was  loon  aj^ter 
aiqpp^ed  in  £nrope,  ais  at  had  been  fe  many  >ag«s  b<ifore  in  His- 
doftan,  vid  tqnidcly  ^ave  4X)  «ihe  cottfiru^^  of  ishe  trigoxKmie^ 
tricalcaoionail  the  fimpUdfcy  wiiich  it^feems  oa^ble  of  attaining* 
ftorn  aU  this,  I  diink  it  vsBf^t  ^rly  be  wmohided,  ev«nif  we 

had 
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liad  fio  kno^edge  <f£  tiie  amiq«iity  <xf  the  Siuya  Saddhanta, 
liiftt  tlve  tri^ixmietrf  ooBtaindl  in  it  is  txoft  borrowed  from 
"Gteect  or  Arabia,  as  it8  fuadameoital  rule  was  unknown  to  tbt 
^psamtttn  of  bot^  tbofe  cMmtries,  axnl  is  greatly  pre&cable  id 
ibnt  ^jAmSh  tiiey  employed. 

ID.  Considerable  light  may  perhaps  faerea&er  be  thrown 
on  xtm  argtiment,  if  it  4De  €o«id  chait  the  Surya  Skldhanu  con-- 
i:«ns  a  deoaonHratioii  <^  ^^  mk.  It  does  not  appear,  however, 
irom  ^ttG  fragment  w«  are  ki  pofidKon  of,  that  any  expianatkn. 
t>r  the  Tuk  is  "given,  ekher  in  *that  work,  or  m  the  cooameotaiy. 
Indeed  I  am  not  Ksertain  that  ^e  ^Surya  Siddhanta  contains  ^uny 
thing  Imt  ndes  and  Bsaxkns,'Gr  that  the  author  of  it  ^condefcends 
to  give  any  demonArations  ^f  "die  proportions  which  he  ^enua^- 
tiates.  He  may  faa^e  €ek  htnrnfelf  relieved  from  the  neceflky  of 
doing  fb,  by  his  claim  to  in^nratkia ;  and  as  he  probaihly  valued. 
Imtdelf  more  -on  dlie  charsKfter  of  a  propdiet,  than  of  a  geoooeuer,, 
lie  may  rather  iiave  inefined  to  es«ci&  th^  faidi,  tfhaa  the  .neaf* 
Ion,  xt£  his  difciples. 

However  that  be,  by  the  rule  above  explained,  the  Brdi- 
jnias  have  computed  a  fet  of  tables,  limited  indeed  in  their  accu-- 
tiacy,  tmt  «a£reiDely  fiofde  and  xioiiapendious.  The  nde  is  eafily 
remembered  by  one  ^who  has  been  accuilbsned  to  numerif- 
cal  calculation,  and  is  luch,  ihat,  by  help  d£  it,  he  may  at 
^Xiy  tkne  comjpoie  for  Himfelf  a  complete  fet  of  trigonometrical 
tebles,  in  a  .&w  hflnus,  without  the  affiftance  of  any  book  what-- 
^ven  For  f^e  purpofe  of  Tenderuig  it  t^us  fimpie,  the  con^ 
trivance  of  meafuring  Ae  radius,  and  all  the  fines,  in  parts  of 
the  circumference,  feems  to  have  been  adopted:  if  we  foHow  any 
ether  jmethed,  it^e  i^le,  though  it  >pemaia  the  fiime  ao  reality, 
will  ailume  a  form  much  lefs  <eafy  to  be  Mtaned  in  i^  ma^ 
mory  ^.     It  has  the  appearance,  like  many  other  ibings  aa  the 

iCcicnce 

^  This  feems  to  methe  moR -prcfbaible -restfen  that««fi%e  affigoed  for  the  mcBL* 
fiirbg  o£  the  radius,  and  the  other  flraight  lines  io  the  circle,. in.  garts  of  the  circum«- 
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fcience  of  thofe  eaftern  nations,  of  being  drawn  up  by  one  who 
was  more  deeply  verfed  in  the  fubjedl  than  may  be  at  firft  ima- 
gined, and  who  knew  much  more  than  he  thought  it  necefTary  to 
communicate.  It  is  probably  a  compendium,  formed  by  fome. 
ancient  adept  in  geometry,  for  the  ufe  of  others  who  were  mere- 
ly pradtical  calculators. 

II.  If  we  were  not  already  acquainted  with  the  high  anti- 
quity of  the  aftronomy  of  Indoftan,  nothing  could  appear  more 
fingular^  than  to  find  a  fyftem  of  trigonometry,  fo  perfefl  in  its 
principles,  in  a  book  fo  ancient  as  the  Surya  Siddhanta.  The 
antiquity  of  that  book,  the  oldefl  of  the  Saftras,  can  fcarce  be 
accounted  lefs  than  2000  years  before  our  aera,  even  if  we  foU 
low  the  very  moderate  fyftem  of  Indian  chronology  laid  down 
by  Sir  William  Jones  *.  Now,  if  we  fuppofe  its  antiquity  to 
be  no  higher  than  this,  though  it  bears  in  itfelf  internal  marks  of 
an  age  ftill  more  remote  f,  yet  it  will  fufficiently  excite  our  won- 
der, to  find  it  contain  the  principles  of  a  fcience,  of  which  the  firft 

rudiments 

ference.  It  is  remarkable  that  the  Hindoos  ihoald  have  been  thus  led,  at  fo  early 
a  period,  to  put  in  praftice  a  method,  the  fame  in  the  moft  material  point,  with  one 
which  has  been  but  lately  fuggefted  in  Europe  as  an  important  improvement  in  tri« 
gonometrical  calculation.  In  the  Phil.  TranC  for  1783,  Dr  Huttok  of  Woolwich 
propofed  to  divide  the  circumference,  not  into  degrees,  as  is  ufiudly  done,  but  into 
decimals  of  the  radius ;  and  he  has  pointed  out  how  the  prefent  trigonometrical  ta- 
bles might  be  accommodated  to  this  new  divifion,  with  the  leaft  poffible  labour,  in  a 
paper  which  difplays  that  intimate  acquaintance  with  the  refources,  both  of  the  nn- 
merical  and  algebraic  calculus,  for  which  he  is  £b  much  diftinguiihed.  His  plan  is, 
in  one  refped,  the  iame  with  the  Hindoo  method,  for  it  n£es  the  lame  unit  to  expreis 
both  the  circumference  and  the  diameter ;  in  another  refpefi  it  difiers  from  it,  oi«. 
in  making  the  radius  the  unit,  while  the  other  aflumea  for  an  unit  the  36pth  part 
of  the  circumference.  Dr  Huttok's  plan  has  never  been  executed,  though  it  cer- 
tainly would  be  of  advantage  to  have,  befides  the  ordinary  trigonometrical  tables, 
others  conftruded  according  to  that  plan. 

*  Afiatic  Refearcbes,  vol.  II.  p.  x  i  x,  iSe* 

t  The  obliquity  of  the  ecliptic  is  dated  at  14^  in  the  Surya  Siddhanta,  as  in  all 
the  other  aftronomical  tables  of  the  Hindoos  which  we  are  yet  acquainted  with. 

(Tranf. 
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rudiments  are  not  older  in  Greece  than  130  years  before  our  aera. 
The  bare  eiiftence  of  trigonometrical  tables,  though  they  belong 
undoubtedly  to  a  very  elementary  branch  of  fcience,  yet  argues  a 
^ate  of  greater  advancement  in  the  mathematics  than  may  at  firft 
be  imagined,  and  neceflarily  fuppofes  the  application  of  geome- 
trical reafoning  to  fome  of  the  more  difficult  problems  of  aftro- 
nomy  and  geography. ' 

As  long  as  the  furveying  of  land,  and  the  ordinaiy  menfu ra- 
tion of  furfaces  and  fblids,  are  the  only  pra<5lical  arts  to  which 
the  geometer  applies 'his  fpeculations,  he  will  naturally  content 
hinfilelf  with  conftrudling  his  figures  and  plans  by  means  of  a 
fcale,  and  an  inftniment  for  meafuring  angles,  as  by  doing  fa 
he  may  attain  to  all  the  accuracy  he  can  defire.  But  when,  in 
the  figures  that  are  to  be  thus  delineated,  the  fides  happen  to  be 
extremely  unequal,  and  fome  of  the  angles  very  acute,  or  very 
obtufe,  graphical  operations  become  inaccurate,  and  a  very  fmall 
error  in  the  meafiiring  of  one  thing  produces  an  enormous  error 
in  the  eftimation  of  fome  other.  Lines,  therefore,  that  extend  over 
a  great  tra<^  of  the  earth's  furface,  and  much  more  thofe  that 
extend  to  the  heavens,  cannot  be  compared  with  the  fmaller  lines, 
which  we  have  an  opportunity  of  meafuring,  by  the  bare  con- 

ftrudtion 


(Tranf.  R.  S.  Edin.  vol.  II.  p.  164.)  Mr  Davis  concludes  from  this,  (Afiadc  Re* 
fearches,  vol.  II.  p.  ajS),  that  if  the  obliquity  diminiib,  at  the  rate  of  jo"  ia  a  hun« 
dred  years,  the  Surja  Siddhanta  is  at  prefent  about  3840  years  old^  which  goes  back 
nearly  2000  years  before  the  Chriftian  sera.  But  the  diminution  of  the  obliquity  of 
the  eclipticy  is  (uppofed  coniiderably  too  rapid  in  this  calculation.  According  tor 
MAtEK  if  is  46''  in  a  century ;  and  according  to  De  la  Grange,  (Mem.  Berlin 
178^},  \t  a  medium  no  mo#e  tbali  30^.  Tbb  laft  is  moft  to  be  depended  on,  as  it 
proceeds  on  an  accurate  inquiry  into  the  law  of  the  fecular  variation  of  the  obliquity,, 
that  variation  being  by  no  means  uniform.  Let  us  however  take  the  mean,  vi%.  38", 
and  the  obliquity  at  the  beginning  of  the  prefent  century  having  been  23^.  28'.  41'V 
we  (hall  have  5000  years  for  the  age  of  the  Surya  Siddhanta,  reckoned  from  thac 
date,  or  about  3300  years  before  Cheist,  which  is  near  the  sera  of  the  CaAgr  Yuf » 
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llrudlion  of  triaikgleft  and  parallelograms  ;  and  wh^n  ever  fuck 
comparifons  are  to  be  made,  fome  other  method  muit  be  fought 
for.  It  was  precifely  in  fuch  circumftances,  that  the  mventive 
genius  of  Hipparghus  fuggefted  the  apjdication  of  arithmetia 
to  afcertain  thofe  ratios  among  the  fides  and  angles  o£  figureSi 
which  pure  geometry  a£R>rded  no  method  of  exprefling.  Thia 
union  of  geometry  and  arithmetic  did  not  happen,  however, 
till  each  of  thefe  fciences  feparately  had  made  great  progrefs  ; 
for  before  the  days  of  Hipfarchus,  Euclid,  Archih£D£s, 
and  Appolon  lus,  had  all  flourifhed  in  fucceffion,  and  had  pro- 
duced thoie  immortal  works,  of  which  the  hiftre  has  not  been  ob- 
fcured  by  the  higheft  improvements  of  later  ages.  In  the  pr6greia 
of  fcience,  therefore,  the  invention  of  trigonometry  is  to  be  confix 
dered  as  a  ftep  of  great  importance,  and  of  confiderabk  diffi- 
culty. It  is  an  application  o£  arithmetic  to  geometry,  with 
which  we  are  now  too  familiar,  to  perceive  all  the  merit  of  the 
inventor ;  but  a  little  reflection  will  convince  us,  that  he,  who 
firft  formed  the  idea  of  exhibiting,  in  arithmetical  tables,  the  ra- 
tios of  the  fides  and  angles  of  all  poffible  triangles,  and  contrived 
the  means  of  conftru(5ling  fuch  tables,  muil  have  been  a  man 
of  profound  thought,  and  of  extenfive  knowledge.  However 
ancient,  therefore,  any  book  may  be,  in  which  we  meet  with  a 
iyftem  of  trigonometry,  we  may  be  afTured,  that  it  was  not 
written  in  the  infancy  of  fcience. 

1 2.  As  we  cannor  therefore  fuppofe  the  art  of  trigonometri- 
cal calculation  to  have  been  introduced  till  after  a  long  pre- 
paration of  other  acquifitions,  both  geometrical  and  aftro- 
nomical,  we  muil  reckon  far  back  from  the  date  of  the  Surya 
Siddhanta,  before  we  come  to  the  origin  of  the  mathemati* 
cal  fciences  in  India.  In  Greece,  the  ccmftellations  were 
firft  reprefented  on  the  fphere,  if  we  take  a  medium  between 
the  chronology  of  Newton,  and  that  which  is  now  ge- 
nerally 
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tierally  received,  about  1140  years  before  the  Chriftian  aera*'  ; 
^nd  H1PPARCHU8  invented  trigonometry  130  years  before  the 
fame  aera.  Even  among  the  Greeks,  therefore,  an  interval,  of 
^t  teaft  1000  years,  elapfed  from  the  firft  obfervations  in  aftro- 
nomy,  to  the  invention  of  trigonometfy  ;  and  we  have  furely 
no  reafbn  to  fuppofe,  that  the  ppogrefs  of  knowledge  has  beeu 
more  rapid  in  other  countries* 

A  THOUSAND  years  therefore  muft  be  added  to  the  age  of  the 
Surya  Siddhanta,  which  we  fuppofe  here  to  be  2000  before 
<3hrist,  in  order  that  we  may  reach  the  origin  of  the  fciences 
in  Hindoftan,  and  this  brings  us  v^ry  neafly  to  the  celebrated 
«ra  of  the  Caly  Yug,  to  which  M.  Bailly  has  already  referred 
the  conftrudlion  of  the  aflronomical  tablefs  of  that  country. 
And  here,  I  cannot  help  obferving,  in  juftice  to  an  author,  of 
whofe  talents  and  genius  the  world  has  been  fo  unfeafonably 
and  fo  cruelly  deprived,  that  his  opinions,  with  refpedt  to  this 
aera,  appear  to  have  been  often  mifunderilood.  It  certainly 
was  not  his  intention  to  aflert,  that  the  Caly  Yug  was  a  real 
aera,  confidered  with  rcfpe<5l  to  the  mythology  of  India,  or  even 
that  at  fo  remote  a  period  the  religion  of  Brahma  had  an  exift«- 
€nce.  The  religious  and  civil  inftitutions  of  Hindoftan,  as  they 
now  exift,  may  be  all  pofterior  to  this  date,  and  their  antiquity  is 
probably  to  te  determined  from  principles  that  are  not  the  ob- 
jedls  of  aftrononncal  difcuflion.  All,  I  think,  therefore,  tha; 
M.  Bailly  meant  to  affirm,  and  certainly  all  that  is  neceflary 
to  his  fyftem,  is,  that  the  Caly  Yug,  or  the  year  3 102  before  our 
acra,  marks  a  point  in  the  duration  of  the  world,  before  which 

N  the 


*  The  fphere  of  C»iron  aind  Mus/eus  was  conftrufted,  according  to  Newton, 
a%oat  the  year  936  before  Christ,  (Newton's  Chron.  chap.  i.  \  30).  According 
to  the  fjftem  generallj  received,  the  ancient  fphere,  dcfcribed  by  Eudoxus,  was 
^onftruded  about  1350  years  before  Christ,  (Dr  PrAYFAiR's  Chronology,  p,  37). 
The  medium  is  X143. 
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the  foundations  of  aftr onomy  were  laid  in  the  Eaft,  and.  tfiofe 
obfervations  made,  from  which  the  tables  of  the  Brahmins  have 
been  compofed. 

On  this,  however,  and  on  many  more  of  the  particulars  <^ 
the  hiftory  of  thofe  i^mote  ages,  great  additional  light  will  un- . 
doubtedly  be  thrown,  by  the  complete  tranflatioa  of  the  Surya 
Siddhanta.  From  the  fpecimen  which  Mr  Davis  has  given^  we 
can  neither  doubt  of  the  importance  of  fuch  a  work,  nor  of  his 
abilities  to  execute  it ;  and  we  trail)  that,  to  the  zeal  and  libe- 
rality of  our  brethren  of  the  A£atic  Society,  the  learned  world 
will  foon  be  indebted  for  the  pofleflipn  of  this  ineftimable  trea^ 
fure. 


V. 
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V.  Some  G£OMETKicAL  PoRisMS,  With  Examples  of  their 
Application  to  the  Solution  of  Problems.  By  Mr 
WiLUAM  Wallace,  AJJiftant-Heachcr  of  the  Mathematics  in 
the  Academy  of  Perth.      Communicated  by  Mr  P LA r FAIR. 


iRead  March  7.  1796.] 


THE  nature  of  thofe  mathematical  propofitioas^  which  were 
called  Porifms  by  the  ancient  geometers,  is  now  no  l(mger  a 
matter  of  uncertainty.  The  relation  which  they  bear  to  other 
mathematical  truths,  the  way  in  which  they  may  at  firft  have 
been  obferved,  the  kind  of  analyfis  to  be  employed  in  their  in- 
veftigatipn,  their  application  to  the  folution  of  problems,  have 
all  bieen  confidered  by  foine  eminent  mathematicians  of  the  pre-  • 
fent  age. 

These  propofitions  appear  to  have  been  held  in  high  eftima- 
tiftn  by  the  mathematicians  of  antiquity,  becaufe  of  their  great 
ufe  in  thfe  analyfis  of  difficult  problems,  as  We  learn  from  the 
writings  of  Pappus  of  Alexandria  :  And  fome  fpecimens,  which 
late  inquirers  into  this  TubjedV  have  given  us,  of  their  applica- 
tion to  the  folution  of  problems,  feem  to  juftify  his  very  high 
chara<5ler  of  them. 

The  following  papet  contains  fomc  portfrns  intimately  con- 
nedled  with  each  other,  and  which  feem  capable  of  being  ap- 
plied to  me  folution  of  a  number  of  geometrical  problems.    Ex- 

N  2  amples 
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amples  of  their  application  are  added,  fbme  of  which  are  pro* 
blems  that  have  been  long  known,  and  others  are  new  j  but  the 
conftrudlions  of  the  former,  it  is  belie ved,  differ  from  any  hi- 
therto publilhed.  Although  there  are  feveral  of  thefe  examples^, 
in  appearance,  little  related  to  each  other,  yet  their  folutions  are 
effe<Sled  by  the  fame  general  principle,  which  is  alfo  the  foundar- 
tion  of  all  the  porifms. 

ft 

PROP.  J.    PORISMi  Fig.  4,5.  PL  r. 

Let  AB,  AC,  be  two  ftraight  lines  given  by  pofition,  let  B,  C,^. 
be  given  points  in  thefe  lines,  a  point  H  may  be  found,, 
fuch,  that  any  circle  whatfoever  paflmg  ti^rough  A,  the  in- 
terfedlion  of  the  given  lines,  and  H  the  point  which  may 
be  found,  Ihall  cut  off  from  the  given  lines  fegments  BD,^, 
CE>  adjacent  to  the  given  point3vand  having  to  eaqh  other 
the  given  ratio  of  a  to  jS* 

» 

Suppose  the  porifm  to  be  true,  and  that  the  point  H.  is  found. 
If  a  circle  be  defcribed  through  H,  A,  and  B  one  of  the  given 
points,  it  mufl  alfo  pafs  through  C  the  other  given,  point,  that 
.the  propofition  may  be  imiverfally  true.  Therefore^  H  is  in  the 
circumference  of  a  given  circle*  Join  BH,  CH,  DH,  EH.  Th^ 
angle  DHE  is  equal  to  DAE,  that  is,  to  BHC,  (fig.  4.)  or  DHE 
is  the  fupplement  of  DAE^  (fig.  5.)  and  therefore  equal  to  B3^C  y 
hence  BHD  is  equal  to  CHE,  but  BDH  is  equal  to  CEH,  thcrcr 
fore  the  triangles  BDH,  CEH,  are  equiangular/  and  BH  is  to 
HC  as  BD  to  CE,  that  is  by  hypothefis  in  the  given  ratio  of  a  tq 
fi  \  therefore  if  BC  be  joined,  the  triangle  BHC  is  given  in  fpe-r 
cies,  and  BC  being  given,  BH  and  HC  are  given  ;  therefore, the 
point  H  is  given,  which  was  to  be  found.  .  .  ^ 

If  the  fegments  BD,  CE,  cut  off  from  the  given  lines,  lie  in 
the  fame  diredlion  with  refpeft  to  AB,  AC,^  (fig.  4.)  the  point  H 

wiU 
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in  the  fame  fegment  of  the  circle  with  the  angle  BAG ; 

if  BD,  CE,  lie  in  contrary  diredtions  to  AB,  AC,  (fig.  5.) 

.1  H  will  be  in  that  fegment  of  the  circle  upon  which  BAG 

.  ads. 

The  point  H  will  be  found  by  the  following  condruiflion : 
Defcribe  a  circle  through  the  points  A,  B,  C.  Join  BC,  which 
divide  at  G,  fo  that  BG  may  be  to  GG  in  the  given  ratio  of  BD 
to  GE,  that  is  of  a  to  jS,  and  if  the  fegments  to  be  cut  off  are  to 
lie  in  the  fame  dire<flion  with  AB,  AG,  find  F  the  vertex,  of  the 
fegment  upon  which  the  angle  BAG  (lands,  (fig.  4.)  j  but  if  BD, 
CE  are  to  lie  in  oppofite  diredlions,  (fig.  5.)  find  F  the  vertex  of 
the  fegment  BAG,  and  in  either  cafe  join  FG,  which  produce  to 
meet  the  circle  in  H  the.  point  to  be  found  ;  that  is,  if  any  circle 
be  defcribed  through  H  and  A  to  meet  the  given  lines  in  D  and 
E,  BDis  to  GE  as  a. to  /3.  Join  HB,  HG,  HD,  HE.  The  tri- 
angles BDH,  GEH  are  fimilar,  for  the  angle  BDH  is  equal  to 
CEH,  and  becaufe  the  angle  BHG  is  equal  to  DHE,  therefore 
BHD  is  equal  to  GHE  j  hence  BD  is  to  CE  as  BH  to  HG,  that 
is,  (becaufe  HG  bifedls  the  angle  BHG),  as  BG  to  GG,  or  as  « 
to/3. 

It  is  evident  that  the  point  H  may  be  alfb  found,  by  taking 
any:  fegments  BD,  GE,  in  the  given  ratio  of  a  to  /3,  and  defcrib- 
ing  a  circle  through  the  points  D,  A,  E,  to  meet  the  circle  B AFG . 
in  H  the  point  required..  If  the  given  lines  be  parallel,  and  the 
points  B,  G,  alfo  the  ratio  of  BD  to  GE,  (fig.  6,)  given  as  before, 
the  indeterminate  circle  will  be  changed  into  a  (traight  line  paf- 
fing  through  a  given  point  H,  which  will  be  without  the  given 
lines,  or  between  them,  according  as  BD,  GE,  are  to  lie  in  the 
iame,  or  in. contrary,  dire<fUons.  with  AB,  AG. 


BROP.-IL 
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P  R  O  P.  II.    P  O  R I S  M,  Fig.  7.  PI.  I. 

Let  AF,  AG  be  two  ilraight  lines  given T>y  pofition,  a  point 

H  may  be  found,  inch,  that  any  circle  whatibever  defcri- 

bed  through  it,  and  A  the  interfedlion  of  the  given  lines, 

to  meet  them  in  D  and  E,  fliall  cut  off  from  them  feg- 

'flients  AD,  A£,  whofe  fum  {hall  be  a  given  line  M. 

Suppose  die  porifm  to  be  true,  and  that  the  point  is  found, 
and  circle  defcribed  as  above,  let  given  points  B,  C  be  fo  taken, 
that  BA  and  AC  may  be  together  equal  to  DA  and  AE,  that  is, 
by  hypothefis  to  the  given  Hne  M,  then  BD  will  be  equal  to  CE. 
If  a  circle  Jbe  defcribed  through  the  given  points  A,  B,  C,  by  hy- 
pothefis it  will  meet  the  circle  pafling  through  A,  D,  E,  in  H  the 
point  which  may  be  found.  Join  BH,  CH:,  DH,  EH,  The 
angle  BHC  is  equal  to  DHE,  each  being  the  fupplement  of  BAG, 
therefore  BHD  is  equal  to  CHE ;  now,  HDB  is  equal  to  HEC, 
and  BD  is  equal  to  CE,  therefore  the  triangle  HBD  is  equal  to 
HCE,  and  BH  is  eqtial  to  CH,  alfo  DH  to  EH  ;  hence  the  angle 
BAH  is  equal  to  CAH,  and  H  is  in  a  ib:aight4ine  bifeSling  the 
angle  FAG,  but  it  is  alfo  in  the  given  circle  BAG ;  therefore  the 
point  H  is  given,  as  was  required. 

Hence  this  conftruAiori :  Take  B  and  C  two  ^iven  points,  io 
'that  BA  and  AC  may  be  together  equal  to  M,  and  through 
A,  B,  C  delcribe  a  circle.  Draw  AK  biieding  the  given  angle 
FAG^  and  meeting  the  circle  ABC  in  H  the  point  required,  that 
is,  if  any  circle  be  defcribed  through  H  and  A,  to  meet  the  gi- 
ven lines  in  D  and  E,  the  fum  of  DA  and  A£  fhall  be  equal  to 
the  fum  of  BA  and  AC,  that  is,  by  conflrudlion  to  the  given 
line  M.  The  fynthetical  demonflration  follows  readily  from 
the  preceding  analyfis. 

PROP.  III. 

/ 
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PROP.  JU.     PORISM,  Fig.  8.  PL  11. 

Let  AF,  AG  be  two  ftraight  lines  given  by  pdition,  a  point 
H  may  be  found,  fuclx,  that  if  any  circle  be  defcribed 
through  it,  and  A  the  interfedlion  of  the  given  lines,  to 
meet  diem  in  D  and  E,  the  difference  -between  AD  and  AE 
fhall  be  equal  to  a  given  line  N. 

9 

The  analyfis  of  this  propofitioa  will  differ  in  nothing  material 
frcmi  the  laft,.  and  the  point^  required  may  be  foimd  thus :  Take 
B  and  C,  two  given  ppints,  fo  that  the  difference  between  BA 
and  AG  may  be  equal  to  N.  Through  the  points  A,  B,  C,  de- 
fcribe  a  circle.  Draw  AK  bife(5Ung  the  anglp  contained  by  FA 
one  of  the  given  lines,  and  AL  the  other  line  produced  at  their 
interfedtion,  and  AK  will  meet  the  circle  ABC  in  H  the  point 
which  may  be  found ;  that  is,  if  any  circle  be  defcribed  through 
H  and  A,  to  meet  the  givea  lines  in  D,  E,  the  difference  between 
AD  and  AE  is  equal  to  N  the  given  line. 

Join  AH,  BH,  CH,  DH.  The  triangles  HCE,  HBD  are  equal- 
to  one  another  in  every  refped,  for  if  BC  be  joined,  the  angle  • 
HBC  is  equal  to  HAL,  that  is,  by  conftrudtion  to  HAB,  there- 
fore HB  is  equal  to  HC;  in  the  fame  way  it  appears  that  HD 
is^qual  to  HE ;  now,  the  angle  DHE  is,  ^qual  to  DAE,  that  is  to 
BHC,  therefore  BHD  is  equal  to  CHE,  hence  BD  is  equal  to 
CE,  and  the  difference  between  DA  and  AE  is  the  fame  with 
the  difference  between  BA,  AC,  which  by  coBflru45tion  ia  equal, 
to  the  given  line  M. 

These  two  lafl  propofitions  may  be  confidered  as  partictdar. 
cafes  of  the  following  propofftion* 

PROP.  IV. . 
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P RO P.  IV.    P  O  R I S  M,  Fig.  4,  5.   PI.  L 

'Two  ftraight  lines  AB,  AC  being  given  by  pofition,  and  two 
lines  P,  Q^  being  given  in  magnitude,  a  point  Hmay  be 
found,  (fig.  5.)  fucfh,  that  any  circle  defcribed  through  it 
and  A  the  interfedlion  of  the  given  lines,  to  meet  them  in 
D,  E,  fhall  cut  off  from  them  fegm^nts  AD,  AE,  fo  that 
PXAD+QXAE,  fhall  be  eqnal  to  a  given  fpace.  Alio,  the 
fame  things  being  fuppofed,  a  point  H  may  be  found,  (fig.  4.) 
fo  that  PxAD— Q2<  AE,  ftiall  be  equal  to  a  given  fpace. 

Let  given  points  B,  C,  be  taken  in  either  cafe  agreeing  with 
the  hypothefis  of  the  propofition,  or  fo  that  PxAB+Q^X  AC, 
(  fig.  5.  )  may  be  equal  to  PX  AD+Q^XAE,  and  fo  hat 
PXAB— QXAC  maybe  equal  to  PXAD— Q^XAE,  (fig.  4.) 
then,  in  both  cafes,  P  X  BD  will  be  equal  to  Q^X  CE  ;  there- 
fore BD  is  to  CE  as  Q^  to  P,  that  is,  in  a  given  ratio,  and  the 
points  B,  C  being  given,  the  point  H  may  be  found,  (Prop.  i.). 

Construction.  Let  given  points  B,  C  be  taken  as  above 
direded,  and  if  PXAD+QX  AE  is  to  be  a  given  fpace,  (fig.  5.) 
find  a  point  H,  (Prop,  i.)  fo  that  any  circle  defcribed  through 
A  and  H  may  meet  the  given  lines  in  D,  E,  fo  that  BD,  CE 
may  lie  in  contrary  direftions  to  AB,  AC,  and  have  to  each 
other  the  given  ratio  of  Q^  to  P,  then  P  X  BD  will  be  equal  to 
QXCE,  and  adding  the  common  fpace  PxAB+QxAE  to 
each,  we  get  PX AD+QXAE,  equal  to  PX AB+QX  AC,  that 
is,  to  the  given  fpace,  as  was  required. 

But  if  Px  AD — Q^^  AE  is  to  be  a  given  fpace,  (fig.  4.)  find 
3i,  (Prop.  I.)  fo  that  any  circle  pafling  through  H,  A  may  cut 
oflf  fegments  BD,  CE,  in  the  given  ratio  of  Q^  to  P,  and  lying 
xowards  the  fame  parts  with  AB,  AC,  then  PxBD  is  equal  to 

QXCE, 
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QX CE, and PX AD  — QX AE,  will  be  equal  to  PX AB— Qx AC, 
that  is,  hy  conilrudUoa  to  the  given  ipa€e. 


LEMMA,    Fig.  9.  PL  IL 

If  circles  be  defcribed  through  A  and  C  any  two  angles  of  a 
triangle  ABC,  to  meet  each  other  at  D  a  point  in  AC,  and 
the  remaining  lines  AB,  BC,  in  E  and  F  ;  their  other  in- 
ter fedlion  H,  the  remaining  angle  B,  and  the  points  £,  F, 
are  in  the  circumference  of  a  circle. 

Join  DH,  EH,  FH.  The  angle  AEH  is  equal  to  ADH  or 
CFH,  that  is,  BEH  is  equal  to  BFH,  hence  the  points  H,B,  D,  F 
are  in  a  circlfe,     Q^  E.  D.    . 

PROP.   V.    POkiSM,  Fig.  10.   P1.1L 

Lfif  AB,  AC,  BC  be  thfe6  ftraight  line*  given  by  politioni  k 
point  H  may  be  found,  fuch,  that  if  any  circle  be  dtfcri-^ 
bed  thi^ugh  H,  and  B  tiits  interfedHdn  of  any  two  of  the 

■ 

l^iYcn  lines,  to  tneet  theih  in  D  and  F,  and  if  DF  be  joined 
tneetiiig  the  retnaining  line  dt  £.  The  line  DF  (hall  be  di^i-* 
ded  at  £,  ilita  fegmentB  having  to  each  other  a  given  ratio. 

Sut'j^OSE  that  the  point  H  is  found.  Join  HA,  HB,  HC;  join 
alfo  HD,  HE,  HF.  Since,  by  hypothefis,  a  circle  maypaft 
through  the  point  which  is  to  be  found,  the  interfe<ftion  of  any 
two  of  the  given  lines,  and  the  points  where  iDF  meets  thefe 
lines,  therefore  the  points  H,  A,  D,  E  are  in  a  circle,  and  the  an- 
gle HEF  is  equal  to  HAD  or  HAB ;  now  the  points  H,  B,  D,  F 
are  fuppofed  to  be  in  a  circle ;  fince  therefore  in  the  triangle 
ABC^  circles  pafs  through  two  of  its  angles  A,  B,  and  meet  each 
other  at  D,  a  point  in  AB,  (Lemma.)  the  points  H^  C,  E,  F  are 

O  alfo 
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alfo  in  a  circle ;  therefore  the  angle  HCF  is  equal  to  HEF,  that 
is,  (as  has  been  fhewn),  to  H  AB  ;  hence  the  point  H,  which  may 
be  found,  is  in  a  circle  pafling  through  the  points  A,  B,  C,  what- 
ever be  the  given  ratio  of  DE  to  EF,   Let  this  circle  be  defcribed. 

Because  the  points  H,  A,  D,  E  are  in  a  circle,  the  angle 
II AC  is  equal  to  HDE,  and  becaufe.H,  C,  E,  F  ar^  in  a  circle^ 
the  angle  HFE  is  equal  to  HCA  ^  therefore  the  triangles  AHC, 
DHF  are  fimilar.  In  the  fame  manner  it  appears,  that  AHB  ift 
fimilar  to  EHF,  and  CHB  to  EHD. 

Let  AC  be  divided  at  K,  fo  that  AK  may  be  to  KC,  in  the 
given  ratio  of  DE  to  EF,  the  point  K  will  thus  be  given.  Join 
HK  meeting  tlie  circle  in  G.  The  triangles  AHC,  DHF  being 
fimilar,  and  having  AC,  DF,  fimilarly  divided  at  K,  E,  the  tri- 
angles AHK,  KHC  will  therefore  be  fimilar  to  DHE,  EHF, 
which  have  been  proved  fimilar  to  BHC,  AHB  j  therefore  the 
angle  AHB  is  equal  to  CHK  or  CHG,  and  the  arch  A^  is  equal 
to  CO,  hence  G  is  a  given  point,  and  K  being  given,  the  line 
GH  will  be  given  by  pofition ;  therefore  the  point  H  is  given 
which  was  to  be  found. 

CoNSTR  ucTiGN.  DefcriBc  a  circle  through  the  points  A,  B,  C, 
let  AB,  BC^  be  the  lines  upon  which  D  and  F,  the  extremities  of 
the  indeterminate  line,  are  to  be  placed,  and  let  AC  be  the  line 
which  is  to  meet  it  in  E,  fo  that  DE  may  be  to  EF,  in  the  given 
ratio  of  de  to  ef.  Find  K,  fo  that  AK  may  be  to  KC  as  de  to 
ef^  draw  BG  parallel  to  AC,  meeting  the  circle  in.  G,  join  GK. 
meeting  the  circle  in  H,  the  point  which. may  be  found;  that  is,, 
if  any  circle  be  defcribed  through  H^  and  B  the  interfedlion  of. 
any  two  of  the  given  lines,,  to  meet  them  in  D  and  F,  and  if 
DF  be  joined,  meeting  the  remaining  line  at  E,  the  line  DF 
Ihall  be  divided  at  E,  fimilarly  to  the  given,  line  def^ 

Let  AH,  BH,  CH  be  joined,  alfo  DH,  EH,  FH.  The  angle 
HDF  or  HDE  is  equal  to  HBF,  that  is,  to  HAE,  the  points 
H^A,  D,  E  are  therefore  in  a  circle,  now  the  points  H,  B,  D,  F 

arc 
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are  in.  a  circle,  therefore  (Lemma.)  the  points  H,  C,  E,  F  are  alfo 
in  a  circle.  The  angle  HDE  is  equal  to  HBC,  that  is,  to  HAK, 
and  fincc  HEF  is  eqnal  to  HCF,  therefore  HED  is  equal  to 
HCB,  that  is,  to  HGB  or  HKA;  hence  the  triangles  HDE,  HAK 
are  fimilar,  and  fince  HFE  is  equal  to  HCK^^e  triangles  HEF, 
HKC  are  alfo  fimilar ;  therefore  DE  is  to  EF  as  AK  to  KC,  that 
is,  as  de  to  ef. 

.  Cor.  I.  The  lines  DH,  EH,  FH  cont^n  given  angles,  and 
have  to  each  other  the  given  ratios  of  AH,  KH,  CH. 

Cor.  2.  The  line  DF  cuts  off  fegments  DA,  EK,  FC  from 
the  given  lines,  adjacent  to  given  points  in  them,  and  having  to 
each  other  the  given  ratios  of  HA,  HK,  HC.  For  the  angles 
HDB,  HEK,  HFC  are  equal  among  themfelves,  and  fince  BCH 
or  BGH,  that  is,  AKH,  is  the  fupplement  of  each  of  the  angles 
HCF,  HAD,  HKE,  the  angles  HAD,  HKE,  HCF  are  equal  a- 
mong  themfelves,  therefore  the  triangles  HAD,  HKE,  HCF 
are  fimilar,  and  AD,  K£|  CF  are  proportional  to  the  given  lines 
AH,  KH,  CH« 

PROP.  VI.    PORISM,  Fig.  ir.  PL  IF. 

Let  AB,  AC,  BE,  DE  be  four  ftraight  lines  given  by  por- 
tion; a  point  P  may  be  found,  fuch,.that  if  any  circle  be 
defcribed  through  it  and  6,  any  of  the  fix  interledions  of 
the  given  lines,  to  meet  the  lines  through  wfaofe  interfedtion 
it  pafles  in  G  and  L,  and  if  GL  be  joined,  meeting  the  re* 
mainiag  lines  in  H  and  K,  the  fegments  GH,  HK,  KL  have 
given  ratios  to  one  another,  which  ratios  are  to  be  found. 

Because,  by  hypothefis,  die  points  P,  A,  G,  H  are  in  a  circle, 
and^  aUb  the  points  P,  F,  H,  K,  it  will  appear,  as  in  the  analyfis 
of  laft  propofition,  that  P  is  in  a  circle  defcribed  about  the  tri* 
angle  ADF  ;  in  the  fame  way  it  will  be  found,  that  P  mull  be 
xn  circles  defcribed  about  each  of  the  triangles  ABC,  DBE, 

O2  FCE. 
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FCE.  Therefore,  that  the  propofition  may  be  univerfally  true, 
thefe  fpur  circles  mufl  interfe^  one  another  at  the  fame  point.    ^ 

About  any  two  of  t;hefc  triangles,  as  ABC,  DB£,  kt  circles 
Ve  defcnbec),  the  point  P  myft  be  at  their  interfedl\on. 

Because  ADF  is  a  tria^igl^,  and  through  two  of  its  angles 
A,  D,  circles  are  defcribecl,  meeting  each  other  at  B,  a .  point  in 
AD,  therefore  (Lemma.)  P,  their  other  interfedlion,  and  the 
points  F,  C,  £,  so'e  in  a  circle ;  and  becauie  FCE  is  a  triangle, 
and  circles  pafs  through  C,  £,  two  of  its  angles,  and  meet  each 
other  at  B,  a  point  in  C£,  therefore  (Lemma.)  the  point?  P,  A, 
P,  F  are  in  a  circle.  Thus,  it  app^ars^^  that  circles  defcribed 
about  each  of  the  four  triangles  ADF,  ABC,  DBE,  CpE,  paA 
through  the  fame  point  P  as  was  to  be  invefligated.  It  remain^ 
to  inquire,  whether  the  ratios  of  GH,  HK,  KL  to  one  another 
be  given.  Join  PB,  PC,  PE,  alfo  PG,  PH,  PK,  PL.  The  angk 
GPH  IS  equal  to  GAH,  that  is,  to  BPC,  and  PGH  is  equal  to 
PBC,  tlierefore  the  triangles  BPC,  GPH  ar?  fimil^,  and  th?  an- 
gle PHK  is  equal  to  PCE;  but  HPK  is  equal  to  H?K,  that  is,  to 
CFE  or  CPE,  hence  the  triangles  HPK,  CPE  are  iimilar,  and 
PKL  is  equal  to  PEL.  Now,  if  PN  be  drawn,  fo  that  the  angle 
BPN  may  be  equal  to  GPL,  that  is,  to  the  given  angle  GBL,  it 
'>  is  evident  that  the  point  N  is  giyen,  and  will  be  in  a  circle  paf- 
iing  through  P,  and  touching  AG  at  B  ;  the  angles  NPE,  LPK 
will  thus  be  equals  and  the  triangles  NPE,  LPK  iimilar.  Since, 
therefore,  the  triangles  BPC,  CPE,  EPN  are  iimilar  to  GPH, 
HPK,  KPL,  it  follows,  that  BN,  GL  are  fimilarly  divided  by  the 
given  lines  CH,  £K,  therefore  the  ratios  of  GH,  HR,  KL  are 
the  fame  with  the  given  ratios  of  BC,  CE,  EN. 

Construction.  About  ABC,  DBE  any  two  of  the  four 
triangles  formed  by  the  given  lines,  let  circles  be  defcribed,  they 
wiy  H>fet  each  other  at  P,  the  point  which  is  to  be  fpund. 

T^aiVOUGH 
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Through  P  and  B,  the  imerfedlion  of  any  two  of  the  given 
Unes,  let  a  circle  be  defcribed  to  touch  one  of  them  at  B,  and 
cut  the  other  at  N,  the  line  BN  will  be  given,  and  the  ratios  of 
GH,  HK,  KL,  the  fame  with  the  given  ratios  of  BC,  CE,  EN 
to  one  another. 

The  fynthetical  demonftration  follows  readily  from  the  ana- 
lyfis,  and  for  the  fake  of  brevity  is  here  omitted. 

Cor.  I.  The  Unes  PG,  PH,  PK,  PL,  contain  given  angles^ 
and  have  to  each  the  given  ratios  of  PB^  PC,  PE,  PN. 

Cor,,  a.  The  Hne  GL  cuts  oflFfrom  the  given  lines,  fegments 
5G,  CH,  EK,  NL,  adjacent  to  given  points,  and  having  to  each 
oth^r  the  givei^  ratios  of  PB,  PC,  PE,  PN.  Fcm*  the  points  P,  A,, 
G,  H,  being  in  a  circle,  the  angle  PGB  i&  equal  to  PHC  j  and 
jQnce  P,  F,  H,  K,  are  in  a  circle,  the  angle  PHC  is  equal  to  PKE, 
which  i^  like  manner  wjll  be  found  equal  to  PLN.  Now,  the 
angles  PBA,  PCF,  PEF,  PNB  are  equal  among  themfelves,  there-- 
fore  their  lupplepients  PEG,  PCH,  PEK,  PNL  are  equal,  and 
the  triangles  PBG,  PCH,  PEK,  PNL  are  fmiilar,  therefore  BG, 
CHj  EK,  NL  ?«:e  proportional  to  the  given  lines  BP,  CP,  EP, 

MP. 

PROP.  VIL    THEOR'EB^,  Fig.  12.  PI.  III. 

Let  PGAB,  PFAC,  PEAD,  Wr.  be  any  number  of  given 
circles,  each  of  which  pafles  thrpugh  the  fame  two  points 
A,  P  ;  from  A,  either  of  thefe  points  let  a  ftraight  line,  given 
by  pofition,  be  drawn,  meeting  the  circles  at  B,  Q  D,  tsfic. 
and  another  meeting  them  at  E,  F,  G,  Ssfr,  Let  ftraight 
hues  GB,  FC,  ED,  S5V.  be  drawn,  joining  thefe  points,  fq 
as  to  form,  with  the  lines  palling  through  A,  triangles  GAB, 
FAC,  EAD,  £5?r.  in  each  of  the  circles.  If,  through  P,  the 
commpn  interfe<5lion  of  the  circles,  and  Q»^  the  interfedtion 

of 
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of  any  two  of  the  lines,  a  circle  be  defcribed  to  meet  th^m 
in  K  and  L,  a  line  jdining  KL,  and  meeting  the  rexnaming 
lines,  will  be  divided  by  them  into  fegments  HK,  KL,  LM, 
MN,  cfr.  having  to  each  other  given  ratios. 

Let  Q»^  R,  S,  l^c.  be  the  remaiiung  interfedtions  of  GB,  FC, 
ED,  l^c.  Becaufe  GRE  is  a  triangle,  and  circles  PGAB,  PEAD 
pafs  through  G,  E,  two  of  it$  angles,  and  meet  at  A,  a  point  in 
CE,  the  points  P,  R^  B,  D,  are  in  a  circle,  (Lemma.)  in  the 
fame  way  it  appears,  that  circles  may  pafs  through  P,  S,  C,  D, 
and  P,  Qi^  B,  C,  Isfc.  Becaufe  it  is  how  proved,  that  in  the  tri- 
angle CDS,  a  circle  may  pafs  through  P,.C,  B,  Q»^  and  another 
through  P,  D,  B,  R ;  therefore  the  points  P,  S,  R,  Q»^  are  in  a 
circle.  (Lemma.)  •  Thus  it  may  be  fhewui  that  circles  defcribed 
about  each  of  the  triangle^;  formed  by  the  intercepted  fegments 
of  the  ftraight  lines,  vnll  all  pafs  through  the  fame  point  P* 
From  P  draw  ftraight  lines  to  the  points  of  interfedtion  of  one 
of  the  given  lines,  with  all  the  others,  as  PA,  PB,  PC,  PD,  i^c. 
Join  PH,  PK,  PL,  PM,  PN,  i^c 

Since  P,  Qj^  K,  L,  are  in  a  circle,  the  angle  BKP  is  equal  to 
CLP  ;  now,  the  angles  PBG,  PCF,  are  each  equal  to  PAG ; 
therefore  the  angles  PBK,  PCL,  are  equal,  and  the  triangles 
PBK,  PCL,  fimilar  j  hence  KP  is  to  PL  as  BP  to  PC ;  now  the 
angle  KPL  is  equal  to  KQL,  that  is,  to  BPC  ;  therefore  the  tri- 
angles KPL,  BPC,  are  fimilar,  and  the  angle  PLM  will  be  equal 
to  PCD.  But  the  points  P,  S,  C,  D,  having  been  proved  to  lie 
in  a  circle,  if  PS  be  joined,  the  angle  PCD  will  be  equal  to  PSD, 
therefore  PLM  is  equal  to  PSD  or  PSM,  hence  the  points  P,  S, 
L,  M  are  in  a  circle.  In  the  fame  way  it  may  be  ihewn,  that 
P,  G,  H,  K  are  in  a  circle,  as  alfo  P,  D,  M,  N,  Cifr.  and  that  the 
triangles  PAH,  PDM,  ^c.  are  each  fimilar  to  PBK  and  PCL, 
and  hence  that  PHK  is  fimilar  to  PAB,  and  PLM  to  PCD,  ^c. 
Through  P  defcribe  a  circle  to  touch  AG  at  A,  and  meet  AD 

in 
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in  V,  which  will  be  a  given  point,  fince  GA,  AD,  are  given  by 
pofition. 

Join  PV^  the  angle  PVA  is  equal  to  PAE  or  PDS,  that  is, 
(P,  D,  M,  N  being  in  a  circle)  to  PNM,  and  PDV  is  equal  to 
PMN,  the  triangle  PMN  is  therefore  fimilar  to  PDV  ;  and  fince 
the  angle  PVA  is  equal  to  PDS,  alfo  PNV  to  PMD,  the  triangles 
PDM,  PVN  are  fimilar.  Thus  it  appears,  that  HN  and  AV 
are  fimilarly  divided  by  the  lines  BK,  CL,  DM,  &c. ;  now,  the 
points  A,  B,  G,  D,  V,  i^c^  are  given ;  therefore  the  ratios  of 
•HK,  KL,  LM,  MN,  eff.  to  one  another  are  given.     (^  E.  D. 

Cor.  I.  The  lines  PH,  PK,.  PL,  PM,  PN,  ^c.  contain  given 
angles,  and  have  to  each  other  the  given  ratios  of  PA,  PB,  PC, 
PD,  PV,  i^c. 

Cor.  2.  The  line  HN  cuts  off  from  the  given  lines,  fegments 
HA,  KB,  LC,  DM,  VN,  i^c.  adjacent  to  given  points,  and  hav*. 
ing  alfo  to  one  another  the  given  ratios  of  PA,  PB,  PC,  PD; 
PV,  i^c. ;  for  the  triangles  PAH,  PER,  PCL,  PDM,  PVN,  tffr. 
^ave  been  proved  equiangular;  and  therefore  AH,  BK,  CL, 
DM,  VN,  6:c.  are  proportional  to  PA,  PB,  PC,  PD^  PV,  i^c.  *i. 


PROP.  Villi 


.  ^  Vr  mftj  be  proper  to  remark  here,  that,  in  the  preceding  propofitioos,  the 
ftraight  lines  given  by  pofition,  as  well.aa  the  indeterminate  firaight  line,  which  is< 
tut  bj  them  into  fegments,  having  to  each  other  given  ratios,  and  which  alfo  cuts 
oiFfrom  them  fegments  adjacent  to  given  points,  and  having  to  each  other  given  nu 
ties,  are  tangenu  to  a  parabola,  of  which  the  point  that  is  required  to  be  found  is  the 
foeos.  This  confideration  fuggefts  fome  curious  propofitions,  .relating  to  tangents  to 
the  parabola.  Some  of  them  have  been  obferved  bj  Dr  Hallxt,  in  his  traaflation 
of  the  Se^io  Rationis  of  Appollomius. 

One  verjr  obvious  application  of  the  propofitions  above  hinted  at,  b  to  defcribe.^ 
parabolas  that  (hall  pafi  through  given  points,  and  touch  firaight  lines  given  bj  pofi^< 
ttoa. 
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Let  CA,  CB,  AB  be  three  ftr^ght  lines  given  by  pofidon,  a 
point  H  may  be  found,  fuch,  that  if  through  H,  and  B^  C, 
any  two  of  the  interfeAions  of  thefe  lines,  there  be  defcribed 
circles  HBEF,  HCDE,  to  meet  each  other  at  E,  a  point  in 
BC,  and  the  remaining  lines  at  D  and  F.  If  DE,  EF,  DF 
be  joined,  the  triangk  DEF  fhall  be  iimilar  to  a  given  triangle 
dej\  and  fhall  have  its  angles  upon  the  given  lines  in  a  given 
order. 

Because  circles  are  defcribed  through  G,  B,  and  meeting 
each  other  at  E,  a  point  in  CB,  therefore  their  other  interfecftion 
H)  the  remaining  angle  A,  and  the  points  D,  F,  are  in  a  circle. 
(Lemma.)  Let  a  circle  be  defcribed  through  H,  C,  A,  to  meet 
GB  in  G,  and  another  through  H,  B,  G,  to  meet  AB  in  IL 
Join  HA,  HG,  HK,  alfo  HD,  HE,  HF.  The  angles  ADH, 
GEH,  KFH,  are  equal  to  one  another,  and  the  angles  GAH, 
CGH,  BKH  are  equal,  therefore  HAD,  HGE,  HKF  are  equal, 
and  the  triangles  HAD,  HGE,  HKF  are  fimilar ;  therefore  DH 
is  to  HE  as  AH  to  HG,  and  EH  is  to  HF  as  GH  to  HK  j  now^ 
the  angles  DHE,  EHF  are  equal  to  DCE,  EBF,  that  is,  to 
AHG,  GHK;  hence  the  quadrilateral  HDEF  is  fimilar  to 
H  AGK,  and  the  triangle  DEF  is  fimilar  to  AGK ;  now,  the  an^- 
gles  EDF  and  DEF  are  given  by  hypothefis,  therefore  GAK 
and  AGK  are  given  ;  but  A  is  a  given  point,  and  AK  is  given 
by  pofition,  therefore  AG  and  the  point  G  are  given ;  therefore 
GK  and  the  point  K  are  alio  given,  and  H,  the  interferon  of 
the  given  circles  GAG,  GBK,  will  be  given,  which  was  to  be 
foimd. 

Construction.    Take  a  given  point,  which,  to  render  the 
conftru^on  more  fimple,  may  be  at  A,  one  of  the  interfedlion^ 

of 


QEOMEfRICAL   PQRISM3.  lar 

of  the  given  lines.  Let  AG,  GK  be  fo  drawn  as  to  form  a 
triangle  AGK,  fimilar  to  the  given  triangle  def^  and  having  its 
angles  placed  upon  the  given  lines,  in  the  given  order.  Through 

A,  G,  any  two  of  its  angles,  and  C,  the  interfeAion  of  the  lines 
upon  which  they  are  placed,  defcribe  a  circle ;  through  G,  K,  and 

B,  the  interfe€Uon  of  CG,  AK,  let  another  circle  be  defcribed, 
meeting  the  former  in  H,  the  point  to  be  found,  which  will  alfb 
be  in  a  circle  paffing  through  K,  and  touching  CA  at  A. 

Th  £  demonftration  follows  eafily  from  the  preceding  analyfis. 

Cor.  I.  The  lines  HD,  HE,  HF  contain  given  angles^  and 
have  to  each  other  the  fame  ratios,  with  the  given  lines  HA, 
HG,  HK. 

CoR.  2«  The  lines  AD,  GE,  KF  have  alfo  to  each  other  the 
given  ratios  of  HA,  HG,  HK. 

PROP.   IX.    THEOREM,  Fig.  14-  PL  III. 

Let  Etf,  E^,  Fr,  G//,  l^c.  be  any  number  of  flraight  lines 
given  by  pofition.  Let  P  be  a  given  point*  Through  P^ 
and  E,  the  interfedtion  of  any  two  of  the  given  lines,  let  a 
circle  be  deicribed  to  meet  them  in  A  and  B  }  through  P,  B, 
and  H,  the  interfedtion  of  B^,  with  one  of  the  remaining 
lines,  let  a  circle  be  defcribed  to  meet  that  line  in  C*  Through 
P,  C,  and  K,  the  interiecftion  of  C^,  with  one  of  the  remain-* 
ing  lines,  let  a  circle  be  defcribed  to  meet  that  line  in  D» 
and  fo  on  if  there  be  more  lines*  Join  AB,  BC,  CD,  ^r« 
DA.    The  redlilineal  figure  ABCD,  i^c.  is  given  in  fpecies.^ 

Takb  ^,  a  giveii  poin^t  in  £A,  through  P,  E^  ^^  defcribe  a 
circle  to  meet  EB  in  3,  through  P,  H,  i,  defcribe  a  circle  to  meet 
HC  in  c^  through  P,  K,  r,  defcribe  a  circle  to  meet  KD  in  ^,  and 
fo  on  if  there  be  more  lines.     Join  Va^  PA)  alfo  PB,  P3,  PC^ 

P  Pr, 
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VCf  PD,  P^,  Sifr.  Becaufe  the  points  P,  E,  A,  B,  are  in  a  cirde^ 
the  angle  PAa  is  equal  to  VBb  ;  now  VaA  is  equal  to  P3B  j  for 
P^E  id  equal  to  P3E,  the  triangles  P/iA,  P^B  are  therefore  fimi- 
lar.:  In  die  fame  manner  it  may  be  fhewn,  that  P3B  is  fimilar 
to  PrC,  and  that  again  to  VdD,  l^c.  Therefore  PA  is  to  PB  as 
P^  to  P^,  and  PB  to  PC  as  Vb  to  ?c,  and  PC  to  PD  as  Vc  to 
P^,  Eifr.  J  now  the  angles  APB,  BPC,  CPD,  l^c.  are  equal  to 
AEB,  BHC,  CKD,  l^c.  that  is,  to  dPb,  bVc,  cVd,  ISc.  therefore 
if  abj  be,  cdi  l^c.  Ad  be  joinedi  the  redtiiineal  £gure  PABCD,  i^c. 
is  fimilar  to  Pabcd,  l^c ;  and  leaving  out  the  iimilar  triangles 
PAD,  Vad^  the  rectilineal  figure  ABCD,  l^c:  is  fimilar  to  abed, 
ISc.  Now  the  points  P,  E,  n,  being  given,  the  circle  pafiing 
through  them  is  given ;  therefore  ^  is  a  given  point ;  in  Uke 
manner  c,  d,  ISe.  are  given  points;  therefore  the  figure  ^bcd,  \3e. 
is  given ;  therefore  ABCD,  ^c.  to  which  it  is  fimilar,  is  given 
in  fpecies.     Q^  E.  D. 

CoR.  t.  The  line»  PA,  PB,  PC,  PD,  Wr.  contain  given  an^ 
gles,  and  have  to  each  other  the  given  ratios  of  P^?,  P3,  P^,  P^^ 

Cor.  2.  The  fegments  Aa,  B3,  Cr,  D^/,  £jft.  of  the  givea 
lines,  adjacent  to  the  given  points  a,  b^  e,  d,  i^e.  have  alfo  to 
each  other  the  given  ratios  of  P^,  Pi,  Pr,  P^f,  6fr. 

CoR.  3.  If  there  be  any  number  of  ftraight  lines  given  by 
pofition,  there  maybe  innumerable  redlilineal  figures  fimilar 
to  one  another,  and  having  their  angles  upon  the  (Iraight  linea 
given  by  p<^tion» 


PROP.   X.    P  O  R I S  M,  Fig.  15.  PI.  IIL 

L£T  A  and  B  be  two  given  points  in  the  circumference  of  a 
given  circle.     Let  C  be  a  given  point  in  KC|  a  ilr aight  litie 

given 
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given  by  pofition.  There  may  be  found  a  flxaight  line  KD 
given  by  pofition,  and  alfo  a  given  point  D  in  that  line, 
fuch,  that  if  AE,  BE  be  infledled  to  any  point  in  the  cir-. 
cumference  of  the  given  circle,  they  Ihall  cut  off  from  KC, 
Kp,  fegments  FC,  GD,  adjacent  to  the  given  points,  and 
having  to  each  the  given  ratio  of  a  to  /3, 

Suppose  the  line  KD,  and  the  point  D  to  be  found.  If  AH, 
BH  be  infledled  to  the  circle,  fo  that  AH  may  pafs  through  C, 
then  BH  muft  pafs  through  D,  the  point  which  may  be  found, 
otherwife  the  propofition  would  not  be  univerfally  true.  Now, 
C  being  given,  the  point  H,  and  the  line  BH,  will  be  given  by 
pofition.  Let  AL  be  drawn  parallel  to  KC,  then  BL  muft  be 
parallel  to  KD,  the  line  to  be  found  ;  hence  it  appears,  that  the 
angle  GKF  is  equal  to  ALB,  that  is,  to  GEF  j  therefore  the 
points  E,  K,  G,  F  are  in  a  circle,  and  the  angle  DGB  is  equal  to 
CFAj  now  DBG  is  equal  to  CAFj  therefore  the  triangles 
DBG,  CAF  are  equiangular,  and  AC  is  to  BD  as  CF  to  DG, 
that  is,  by  hypothefis,  as  a  to  ]8  j  now  AC  is  given,  and  BH  is 
given  by  pofition,  therefore  the  point  D  is  given,  but  BDG  is 
equal  to  the  given  angle  ACF,  therefore  DG  is  given  by  pofi* 
tion. 

Construction.  Join  AC,  meeting. the  circle  in  H.  Join 
BH,  and,  as  a  is  to  jS,  fo  let  AC  be  to  BD.  Through  H,  D,  C 
defcribe  a  qircle  to  meet  FC  in  K,  Join  DK  ;  then  D  *  is  the 
given  point,  and  DK  is  the  line  giveti  by  pofition,  which  are 
to  be  foimd  j  that  is,  if  AE,  BE  be  infleded  to*any  point  in  the 
circumference,  to  meet  the  given  lines  in  F,  G  ;  CF  {hall  be  to 
DG  as  AC  to  BD,  or  as  »  to  ^  The  demonftradbn  is  cafily  de- 
rived from  the  analyfis. 

Th  e  foregoing  propofitions,  in  one  paint  of  view,  may  Jbe 
confidered  as  exhibiting  innumerable  iblimons  of  certain  geo*- 
xnetrical  problems  of  the  indeterminate  kind,  to  each  of  whichy 

P2  if 
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if  fbme  condition,  unconne<fled  with  the  hypothefis  of  the  pro- 
portion, be  added,  there  will  be  formed  a  problem  perfe<5lly  li* 
mited  in  its  nature. 

Th  e  method  of  applying  the  porifms  to  the  folution  of  many 
problems  is  obvious  enough ;  and,  as  fome  of  thefe  may  be  of 
a  very  extenfive  nature,  and  fuch  as  many  others  can  be  reduced 
to,  therefore  the  utiUty  of  the  porifms  will  by  this  means  be 
greatly  extended.  The  condition  that  may  be  joined  to  the  hj- 
pothefis  of  each  porifmatic  propofition,  it  is  evident,  may  be 
greatly  varied  :  And,  hence,  it  were  eafy  to  form  abundance  of 
problems,  differing  from  any  hitherto  propofed:  but  this  would 
extend  the  paper  to  too  great  a  length.  We  fliall  therefore  on- 
ly give  a  few  examples,  of  which,  let  the  firft  be  the  SeSio  Ra* 
tionis  of  the  ancient  geometer$« 


PROP.    XL     PROBLEM,  Fig.  16.  Rin. 

Two  ftraight  Hnes  AB,  AC  are  given  by  pofition,  and  two 
points  B,  C  are  given  in  thefe  lines.  It  is  required  to 
draw  a  line  through  P,  a  given  point,  without  them,  to 
meet  them  in  D  and  E,  fo  that  BD  may  have  to  CE  the  gi- 
ven ratio  of  M  to  N. 

Because  the  ratio  of  BD  to  CE  is  given  ;  if  a  circle  be  de- 
£:ribed  through  the  points  A,  B,  C,  there  is  given  a  point  H  in 
the  circumference,  fuch,  that  the  points  A,  H,  D,  E  are  in  a 
circle,  (Prop,  k)  therefore  if  HD,  HA  be  joined,  the  angle 
HDP  is  equal  to  H  AE,  that  is,  to  a  given  angle  j  now  H  and 
P  are  given  points,  therefore  D  is  in  the  circumference  of  a  gi- 
ven circle,  but  it  is  alfo  in  AB,  a  line  given  by  pofition  ;  there- 
fore D  is  a  given  point,  and  PE  is  given  by  pofition,  which  was 
to  be  found. 

CON- 
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Construction,  Through  A,  B,  C  defcribc  a  circle  ;  infledl 
BH,  CH  to  the  circumference,  fo  that  BH  may  be  to  CH  in  the 
given  ratio  of  BD  to  CE,  or  of  M  to  N*,  thus  H  will  be  a  given 
point.  If  the  fegments  BD,  CE  to  be  cut  off,  are  to  lie  in  the 
fame  dire<^ion  with  AB,  AC,  the  point  H  mud  be  found  in  the 
fame  legment  with  B  AC  ;  but  if  they  are  to  lie  in  contrary  di- 
redtionSy  then  H  muft  be  taken  in  that  fegment  upon  which 
BAG  Hands.  Join  AH  and  PH,  upon  which  defcribe  a  feg- 
ment of  a  circle,  that  may  contain  an  angle  equal  to  HAC, 
which  is  given.  This  circle  may  cut  AB  in  two  points  D,  J.  Join 
PD  and  PJ,  meeting  the  remaining  line  in  E  and  % ;  thefe  lines 
cut  off  fegments  BD,  CE,  or  Bi,  C«,  having  to  each  other  the 
given  ratio  of  BH  to  HC,  or  of  M  to  N. 

Join  HD,  HE.  Becaufe  the  angle  PDH  is  by  conftrudlion 
equal  to  HAE,  the  points  A,  H,  D,  E  are  in  a  circle ;  therefore 
the  angle  RE  A  is  equal  to  HDA,  that  is  HDB  is  equal  to  HEC; 
now,  HBD  is  equal  to  HCE,  for  HBA  is  equal  to  HCA,  there- 
fore the  triangles  HCE,  HBD  are  fimilar,  and  BD  is  to  CE  as 
BH  to  HC,  that  is,  by  conftru6lion,  as  M  to  N. 

It  is  evident  that  this  problem  may  admit  of  four  folutions  in 
general,  if  there  be  given  no  limitation  with  refpedl  to  the  di- 
reiflion  in  wljich  the  fegments  are  to  be  cut  off  from  the  given 
lines  ;  but  the  data  may  be  fiich  as  to  render  it  capable  of  three 
and  alfo  of  two  folutions  only>. 

The  next  example  fhall  be  the  ScSHofpatii  of  the  ancients. 


PROP.    XII.     P  RO B  L E  M,  Fig.  17.  PL  III. 

Two  ftraight  lines  AB,  AG  are  given  by  pofition,  and  two 
points  B,  C  are  given  in  tiiefe  lines.    It  is  required  to  draw 

a 

•  The  manner  of  doing  this  has  been  fliewn  in  Prop.  z. 


/ 
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a  ftraight  line  through  P,  a  given  point,  without  them,  t^ 
meet  them  in  D  and  E,  fo  that  the  re<Jlangle  BD,  CE 
may  be  equal  to  a  given  fpace. 

Suppose  that  DE  is  drawn  as  required.  Join  PC  which  will 
be  given  in  pofition  and  magnitude.  Draw  PF  parallel  to  AC, 
and  take  F,  fo  that  the  recflangle  CP,  PF  may  be  equal  to  the 
given  fpace,  the  point  F  will  therefore  be  given  ;  draw  FL  pa- 
rallel to  CP,  meeting  AB  in  K,  and  PD  in  L,  then  FL  and  the 
point  K  will  both  be  given  by  pofition.  The  triangles  LFP, 
PCE  are  fimilar ;  therefore  LF  is  to  FP  as  PC  to  CE,  and  the 
rcdlangle  LF,  CE  is  equal  to  the  re<5langle  FP,  PC,  which,  by 
hypothefis,  is  equal  to  the  reftangle  BD,  CE,  therefore  FL  is 
equal  to  BD  ;  now,  B  and  F  are  given  points,  and  BK,  FK  are 
lines  given  by  pofition ;'  therefore  (Prop,  i^)  if  a  circle  be  dc- 
fcribed  through  K,  B,  F,  there  is  a  given  point  H  in<he  circum- 
ference, fuch,  that  K,  H,  L,  D  are  in  a  circle.;  therefore,  if  thi« 
point  be  found,  and  HD,  HL,  HK  joined,  the  angle  HDL  is 
equal  to  HKL;  therefore  HDP  is  equal  to  HKF,  that  is,  to  a 
given  angle ;  but  H  and  P  are  given  points^  therefore  D  is  in 
the  circumference  of  a  given  circle ;  but  it  is  alfo  in  a  ftraight 
line  given  by  pofition  ;  therefore  D  is  a  given  point,  and  PD  is 
given  by  pofition* 

4 

« 

Construction.  Join  P  and  C,  either  of  the  given  points  in 
the  given  lines ;  draw  PF  parallel  to  CA,  and  take  F,  fo  that  the 
given  Ipace  may  be  the  recflangle  CP,  PF.  Draw  I*L  parallel  to 
CP,  meeting  AB  in*  K,  and  through  the  points  F,  B.,  K  defcribe 
a  circle.  Find  H  in  the  circumference,  fo  that  BH  may  be 
equal  to  FH.  Join  HK  and  HP,  upon  which  defcribe  a  feg- 
ment  of  a  circle,  that  may  contain  an  angle  equal  to  HKF  j  this 
<:ircle  may  meet  AB  in  two  points  D,  i.    Join  PD  and  Pi,  meet- 

'   ing 
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i 

ing  AC  in  E  and  i.     The  redlangles  BD,  CE,  and  Bi,  d,  are 
each  equal  to  the  given  reAangle  FP,  PC. 

Let  ED  meet  FK  in  L,  join  HL,  HD.  Becaufe  by  conftruc- 
tion  the  angle  HDP  is  equal  to  HKF  ;  therefore  HDL  is  equal 
to  HKL  ;  therefore  the  points  H,  K,  D,  L,  are  in  a  circle,  and 
the  angle  HLK  is  equal  to  HDK,  that  is  HLF  is  equal  to  HDD, 
now  HFL  is  equal  to  HBD,  alfo  HF  is  equal  to  HB;  therefore  the 
triangles  HFL,  HBD  are  in  all  refpe<5ls  equal,  and  FL  is  equal 
to  BD.  Again,  the  triangles  LFP,  PCE  are  fimilar,  therefore 
FL  is  to  FP  as  CP  to  CE,  and  the  reftangle  FL,  CE  is  equal  td 
the  redlangle  FP,  PC,  but  FL  is  equal  to  BD,  therefore  the  rec- 
tangle BD,  CE  is  equal  to  the  reftangle  FP,  PC,  that  is  to  the 
given  ijpace.  In  the  fame  way  it  may  be  fhewn  that  the  rec- 
tangle Bi,  C«  is  equal  to  FP,  PC. 

PROP.  Xm.     PROBLEM,  Fig,  i8.  PL  IV: 

Four  ftraight  lints  DB,  DF,  CG^  BG  are  given  by  pofition,  it 
is  required  to  draw  a  line  to  meet  them  in  the  points  N,0,P,Qw 
fo  that  the  line  NQjnay  be  divided  at  thefe  points,  iimilar- 
ly  to  a  given  divided,  line  »  opq. 

Suppose  the  line  NQ^drawn  as  required.  Becaufe  DB,  DF, 
BF  are  three  ftraight  lines  given  by  pofition,  and  thatNQJs  di- 
vided by  one  of  them  at  O  into  fegments ^  having  to  each  other 
a  given  ratio,  if  a  circle  be  defcribed  through  the  points  B,  D,  F, 
there  is  a  given  point  E  in  the  circumference,  fuch,  that  the 
points  E,  B,  N,  Q^are  in  a  circle^  (Propw  5>)  Again,  becaufe 
CB,  CG,  BG  are  three  lines  given  by  pc^'tion,  and  NQ^is  divi- 
ded by  one  of  them  at  P  into  fegments,  having  to  each  other  a 
given  ratiO)  if  a  circle  be  defcribed  through  B,  C,  G,  there  is  a 
given  point  A  in  the  circumference^  fuch,  that  A,  N,  B,  Q^are 
in  a  orcie,  (Prop.  5.)     Thus  it  appears,  that  there  are  given 

three 
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three  points  A,  E,  B  in  a  circle,  paffing  through  N  and  Q^  there- 
fore NQJs  given  by  pofition. 

Construction.  Let  DB,  BG  be  the  lines  upon  i/rhich  the 
extremities  of  NQ^  are  to  be  placed.  About  the  triangles  Bt)F^ 
BCG,  defcribe  circles,  draw  BH  parallel  to  FD,  meeting  the 
circle  DBF  in  H,  and  draw  BK  parallel  to  CO,  meeting  the 
circle  CBG  in  K.  In  DF  find  L,  fo  that  DL  may  be  to  LF  as 
no  to  oq^  and  in  CG  find  M,  fo  that  CM  may  be  to  MG  as 
ftp  to  pq^  join  HL  meeting  the  circle  DBF  in  E,  join  alfb 
KM  meeting  the  circle  CBG  in  A.  Through  the  points  A,  E,  B 
defcribe  a  circle  meeting  DB,  BG  in  N  and  Q^  join  NQ^  meet- 
ing the  other  lines  in  O  and  P,  and  NQ^fliall  be  divided  fimi- 
larly  to  n  q. 

It  has  been  proved  in  Prop.  5.  that  the  point  E  being  found 
as  above^  if  any  circle  pafs  through  E  and  B^  and  meet  DB,  GB 
in  N  and  Qt^  the  line  joining  NQ^fhall  be  divided  at  O,  fo 
that  NO  will  be  to  OQ^as  DL  to  LF,  that  is  by  conftrudion 
as  no  to  oq.  Likewife,  that  the  point  A  being  found  as 
above,  if  any  circle  be  defcribed  through  A  and  B,  to  meet 
DB,  BG  in  N  and  Qi^  the  line  NQ^  being  drawn,  {ball  be  di- 
vided at  P,  fo  that  NP  will  be  to  PQjis  CM  to  MG,  that  is  by 
conftru<ftion  as  n  p  to  pq.  Hence,  it  is  obvious,  that  NQ^is 
divided  fimilarly  to  n  q* 

It  may  be  remarked,  that  the  preceding  conibtKftion  points 
out  very  clearly,  a  circumftance  which  appears  to  have  efcaped 
the  notice  of  fome  Mathematicians  that  have  given  folutions  of 
the  problem, with  1  view  to  its  application  to  Aftronomy.  It 
is  that  the  given  ratios  of  NO,  OP,  PQj^  to  one  another  may  be 
fuch  as  to  render  the  problem  indeterminate.  Now,  this  it  is 
•vident  will  be  the  cafe,  if  the  points  A,  E  fhall  bodt  fall  at  M 
the  interfedtion  of  the  circles.  This  cafe  forms  Prop.  Vl.  of  this 
[>aper,  fo  that  it  may  be  fuffident  to  add  here,  that  die  ration 

which 
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Ifvhich  render  die  problem  indeterminate,  are  thofie  wliich  arc 
required  to  be  founds  in  the  propoiitioa  juft  now.  quoted. 


PROP.    XIV.     PROBLEM,  Fig.  19.  PL  IV. 

Thr«:e  ftraight  lines  AB»  AC,  BD  are  given  by  pofiticOi  -ind 
P  is  a  given  point*  It  is  required  to  draw  PE  to  meci  lD 
in  E,  and  PG  meeting  AB  in  F,  and  AC  in  G,  fo  that  the 
angle  EPG  may  be  given,  and  fo  that  EP  may  have  to 
FG  the  given  ratio  of  a  to  j3. 

Suppose  the  lines  drawn  as  required.  In  GP  take  PH  equal 
to  FG,  therefore  the  ratio  of  EP  to  PH  will  be  given,  now  the 
angle  EPH  is  ^iven^  therefore  H  is  in  a  flraight  line  given  by 
poiition,  .(ApolL  Loci  Plani^  Lib*  i.  Prop.  6.)  let  this  line  be 
LCL  Bifefl  PF  in  K,  then  becaufe  P  is  a  given  point,  and 
AB  is  given  by  portion,  the  point  K  will  be  in  a  ftraight  line 
given  by  pofition,  (Loci  Plani,  Lib.  i.  Prop.  4.)  let  this  line  be 
LM.  Becaufc  GF  is  equal  to  PH,  and  FK  to  PK,  therefore 
GK.is  equal  to  KH,  but  the  Unes  ML,  MC,  CL  are  given  by 
pofition,  therefore,  (Prop.  5.)  a  given  point  N  may  be  found  in 
the  circumference  of  a  circle  pafling  through  M,  C,  L,  fuch,  that 
the  points  N,  M,  G,  K  are  in  a  circle,  therefore  if  this  point  be 
found,  and  NG,  NM  joined,  the  angle  NGK  or  NGP  is  equal 
to  the  given  angle  NML,  nojv  N  and  P  are  given  points,  there- 
fore G  is  in  the  circumference  of  a  given  circle,  l)ut  it  is  alfo 
in  a  ftraight  line  given  by  pofition^  therefore  the  point  G  is 
given.  . 

Construction*  Find  LC  a  ftraight  line  given  by  pofition^ 
fuch,  that  if  PE,  PH  be  drawn  meeting  BD,  CL,  and  contain- 
ing an  angle  EPH  equal  to  the  ftipplement  of  the  given  angle 

CL  EPG, 
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EPG,  the  ratio  of  EP  to  PH  may  be  the  fame  with  the  given 
ratio  of  a  to  fi.  (Loci  Plani,  Prop.  6.  Lib.  i.)  Find  alfo  a 
ilraight  line  LM  given  by  pofitlon,  fuch,  that  PF  drawn  to  any 
point  in  AB,  may  be  bifeifted  by  it  in  K.  Through  L,  M,  C, 
die  interfedlions  of  the  given  lines  LM ,  AC,  LC,  defcribe  a  cir- 
cle. Draw  CO  parallel  to  LM,  meeting  the  circle  in  O ;  bife<5l 
ML  in  Q^;  join  OQ^  meeting  the  circle  in  N  ;  join  NM,  and 
infle<St  NG,  PG  to  AC,  fo  that  the  angle  NGP  may  be  equal  to 
NML  ;  draw  PE,  fo  that  the  angle  EPG  may  be  fuch  as  is  re- 
quired. 

Let  GP  meet  CL  in  H,  and  AB  in  F,  alfo  LM  in  K  ;  join  NH^ 
>NK,  NU  Since  NGP  is  equal  to  NML,  the  points  N,  K,  G,  M 
are  in  a  circle,  and  the  angle  NKH  is  equal  to  NMG  or  NMC,  that 
is  to  NLH  ;  therefore  the  points  N^  K,  L,  H  are  in  a  circle,  and 
the  angle  NHK  is  equal  to  NLQ^;  now  NKH  is  equal  to  NMG 
or  NOC,  that  is  (OC  being  parallel  to  ML)  to  NQL  j  therefore 
the  triangles  NKH,  NQL  are  fimilan  In  like  manner  it  ap- 
pears, that  NKG,.  NQM  are  fimilar;  therefore  ML  and  GH 
are  fimilarl)r  divided  at  (^  and  K,  but  ML  is  bifedled  at  Q^;. 
therefore  GH  ii  bifefted  at  K  ;  now  PF  is  alio  bifecfled  at  K ; 
therefore  GF  ifs  equal  to  PH,  and  EP  is  to  FG  as  EP  to  PH, 
that  is,  by  conftrudlion,  as  »  to  jS. 


PROP.  XV.    PROBLEM,    Fig.  20.  PI.  IV. 

Three  ftraight  lines  AB,  AC,  BC  are  given  by  pofition,  and. 
three  points  D,  E,  K  are  given  in  thefe  lines.  It  is  required 
to  draw  a  ftraight  line  GHK  to  meet  them,  fo  that  DG, 
EH,  FK  may  have  to  each  other  the  given  ratios  that  P,  Qt^ 
R  have  among  diemfelves; 

Suppofc 
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Suppose  that  the  line  is  drawn  as  required.  Becaufe  the  ra- 
Vio  of  DG  to  EH  is  given,  there  is  given  (prop,  i.)  a  point  M  in 
the  circumference  of  a  circle  paffing  through  A,  D,  E,  fuch,  that 
the  points  A,  M,  G,  H  are  in  a  circle,  1  f  this  point  be  found, 
and  MG,  MH,  MD,  ME  joined,  the  angle  GMH  is  equal  to 
GAH  or  to  DMK  Alfo  if  MA,  DE  be  joined,  the  angle  MHG 
is  equal  to  MAG  or  to  MED.  Therefore  the  triangle  MHG  is  fi- 
milar  to  thegiven  triangle  MED,  and  the  angle  MHG  is  given. 
*  In  like  manner,  becaufe  the  ratio  of  EH  to  FK  is  given,  there 
is  given  a  point  N  in  the  circumference  of  a  circle  pafling  through 
E,  C,  F,  fuch,  that  N,  C,  H,  K  are  in  a  circle.  If  NH,  NK,  NE, 
NF,  NC,  EF  be  joined,  it  may  be  proved,  in  the  fame  way,  that 
the  triangle  NHK  is  fimilar  to  NEF,  hence  the  angle  NHK  is 
given.  Now,  the  angles  MHG,  NHK  being  each  proved  to  be 
given,  the  angle  MHN  is  given,  and  the  points  M,  N  being 
alfo  given,  the  point  H  is  in  the  circumference  of  a  given  circle ; 
but  it  is  alfo  in  a  ftraight  line  given  by  poiition  ;  therefore  the 
point  H  is  given,  and  the  angles  MHG,  NHK  being  given,  the 
GK  is  given  by  poiition,  which  was  to  be  found. 


Construction^.  Through  the  points  A,  D,  E  defcribe  a  cir- 
cle,  and  infleft  DM,  EM  to  the  circumference,  £0  that  DM  may 
be  to  EM  as  P  to  (^  Defcribe  alfo  a  circle  through  C,  E,  F, 
and  infledt  EN,  FN  to  the  circumference,  fo  that  EN  may  be  to 
FN  as  Q^to  R.  Join  DE,  EF,  and  inflea  MH,  NH  to  the 
ftraight  line  AE,  fo  that  the  angle  MHN  may  be  the  fupplement 
of  the  fum  of  MED  and  NEF ;  draw  HG,  fo  that  the  angle 
MHG  may  be  equal  to  MED ;  then  NHK  is  equal  to  NEF, 

Join  MG,  MA.  Becaufe  the  angle  MHG  is  equal  to  MED 
or  to  MAG,  the  points  M,  A,  H,  G  are  in  a  circle ;  hence  the 
angle  MHE  is  eq\ial  to  MGD  ;  now  MEH  is  equal  to  MDG  ; 
for  MEA  is  equal  to  MDA;  therefore  the  triangles~MEH,  MDG 
are  fimilari  and  DG  is  to  EH  as  DM  to  ME,  that  is  as  F  to  Q^ 

Qjz  la 
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In  like  maimer  it  may  be  proved^  that  becauie  the  angle  NEF 
is  equal  to  NHK,  the  points  N,  C,  H,  K  are  in  a  circle,  and 
hence  that  the  triangle  N£H  is  fimilar  to  NFIi  ;  hence  £H  is 
to  FK  as  EN  to  FN,  that  is  as  Q^  to  R.  "Therefore  GHK  is 
drawn  as  required. 


PROP.  XVI.     PROBLEM,  Fig.  20.  PI.  IV. 

It  is  required  to  dcfcribe  a  triangle  DEF  fioiilar  to  a  given 
triangle  def^  having  one  of  its  fides  EF  paffing  through - 
P  a  given  point,  and  having  its  angles  in  a  given  ordtr  up- 
on three  flraight  lines  AB,  AC,  BC  given  by  pofition. 

The  conilrudlion  of  this'  problem,  follows  readily  from  the 
8th  proportion,  as  follows  : 

Draw  AG,  GK,  fo  as  to  form  a  triangle  AGK,  iimilar  to  the:^ 
given  triangle  drf^  and  having  its  angles  upon  the  given  lines 
in  the  given  order. 

Through  A,  G,  any  two  of  its  angles,  and  C,  the  interfe(5lion 
of  the  lines  upon  which  they  are  placed,  defcribe  a  circle. 
Through  G,  K,  and  B,  the  interfe(Jlion  of  GC,/K.A,  defcribe  a 
circle  meeting  the  former  in  H.  From  the  points  H,  P  infleft 
HE,  PE  to  CB,  fo  that  the  angle  HEP  may  be  equal  to  HGK ; 
let  PE  meet  AB  in  F.  Through  H,  C,  E  defcribe  a.  circle  to 
meet  CA  in  D ;  join  DE,  DF,  and  the  triangle  DEF  fhall  be  fi^ 
milar  to  AGK  or  to  d ef. 

Join  HD,  HF,  HA,  HK,  HB,  H(X  Becaufe,  by  conftruaion, 
the  angle  HEF  is  equal  to  HGK  or  to  HBK,  the  points  H,  9,  E, 

■ 

F  are  in  a  circle,  and  the  angle  FHE  is  equal  to  FBE  or  K^G,. 
therefore  the  triangles  EHF,  GHK  are  fimilar.  In  like  TOauner, 
becaufe  a  circle  paffes  through  H,  C,  D,  E,  the  angle  DHEcis  equal 
to  DCE  or  AHG,  and  HDE  is  equal  to  HCE  or  HAG,  therefore. 

the 
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the  triangles  EHD,  GH A  are  fimilar.  Now  the  triangle  HEF 
was  proved  fimilar  to  HGK.  Therefore  the  quadrilateral  HDEF 
is  fimilar  to  HACK,  and  the  angle  DEF  is  equal  to  AGK  j  alfa 
DE  is  to  EF  as  AG  to  GK  j  therefore  the  triangle  DEF  is  fimi- 
lar to  AGK  or  to  d  ef^  as  was  required. 

PROP.  XVIL     PROBLEM,  Fig.  21.  PL  IV, 

• 

A  and  B  are  two  given  points  in  the  circumference  of  a  gi- 
ven circle.*  C  and  D  are  two  given  points  in  ftraight  lines 
CE,  DE  given  by  pofition.  It  is  required  to  infledl  AF,  BF 
to  the  given  circumference,  meeting  the  given  lines  in  G 
and  H,  fo  that  the  recflangle  CG,  DH  may  be  equal  to  a 
given  fpace.  ' 

Because  A  and  B  are  given  points  in  the  circumference  of  a 
given  circle,  and  D  is  a  given  point  in  a  line  DE  given  by  pofi- 
tion, a  line  LM,  and  a  point  M  in  it,  both  given  by  pofition, 
may  be  found,  (prop.  io.)j  fo  that  BF,  AF  being  inflecEled  to 
^y  point  in  the  circumference,  meeting  the  given  line  DE  in 
H }  and  the  line  LM,  which  may  be  found  in  N,  the  ratio  of 
DH  to  MN,  may  be  given. 

Suppose  the  line  ML  found,  fo  that  MN  may  be  equal  to  DH, 
then  the  recflangle  MN,  CG  is  equal  to  DH,  CG,  which  by  hy- 
pothefis  is  given.  Now  A  is  a  given  point,  and  C,  M  are  given 
points  in  ftraight  lines  given  by  pofition.  Therefore  the  pro- 
blem is  now  reduced  to  the  12th  propofition  of  this  paper. 

Construction.  Join  B  and  D,  the  given  point,  in  the  line 
whofe  fegment  is  to  be  intercepted  by  BF.  Let  BD  meet  the 
circle  in  K ;  join  AK,  and  take  AM  equal  to  BD.  Through  the 
points  D,  M,  K  defcribe  a  circle  cutting  DE  in  L,  and  AK  in 
M.  Join  LM,  and  from  the  point  A  (by  prop.  12.)  draw  a 
ftraight  line  to  meet  CE  in  G,  and  LM  in  N,  fo  that  the  rec- 
tangle 
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tangle  MN,  CG  may  be  equal  to  that  which  is  to  be  contained 
by  CG,  DH.  Let  AN  meet  the  circle  in  F  j  join  BF  meeting 
DE  in  H. 

The  angle. HDB  is  equal  to  LMK  or  AMN,  and  the  angle 
DBH  is  equal  to  MAN ;  now  BD  >is  equal  to  AM ;  therefore 
the  triangles  BDH,  AMN  are  in  all  refpeiSs  equal,  and  DH  is 
equal  to  MN.  Therefore  the  recflangle  DH,  CG  is  equal  to 
MN,  CG,  that  is,  (by  conftrudlion),  to  the  given  fpace  as  requi- 
red. .  '■ 

It  is  eafy  to  fee,  how,  in  like  manner,  by  drawing  AGN,  fo 
that  CG  may  be  to  MN  in  a  given  ratio,  (prop.  11.),  the 
lines  BF,  AF  fliall  cut  oflf  fegments  DH,  CG,  having  to  each 
other  a  givex)  ratio. 
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V,  Determination  of  the  Latitude  and  Longitude  of  the 
Observatory  at  Aberdeen  :  In  Hwo  Letters  from 
Andrew  Mack  at,  LL.  D.  &  F.  R.  S.  Edin.  to  fona 
Platfair^  F.  R..  S.  Ed  in.  and  Profejfor  of  MathtmatieL 
in  the  Univerjity  of  Edinburgh. 

LETTER    L 
\Jiead  2d  Dec.  I793.]i 

Dear  Sir,  Jlberdeen^  iStB  September  1793- 

SOME  timcf  ago  I  promifed  to  fend  you  the  refult  of  a  feries 
of  obfervations,  made  to  determine  the  fituation  of  this 
place.  Having,  however,  been  much  hurried  of  late,  I  am  only 
able  at  prefent  to  tranfmit  you  the  determination  of  the  latitude, 
deduced  from  a  feries  of  obfervations  of  the  fun's  meridian  ze- 
nith diftances.  With  refpedl  to  the  longitude,  as  foon  as  it  is 
in  my  power,  I  will  redtice  fome  obfervations  of  occultations, 
and  of  the  late  folar  eclipfe,  and  fend  you  the  reiults. 

Th  e  following  obfervations  of  the  fun's  meridian  zenith  di- 
ilances  were  made  with  a  moveable  quadrant  of  two  feet  radius, 
conftru(Sied  by  Mr  Macculloch  of  London;  This  qua- 
drant has  two  feparate  fets  of  divjfibns:  the  quadrantal  arc  of 
the  inner  fet  is  divided  into  ninety  degrees  as  ufual ;  and  the 
exterior  arc  is  divided  iatp  ninety-fix  primary  divifions ;  each  ef 

which 
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which  is  fubdivided  into  eight  equal  parts  ;  and  the  vernier 
gives  one  thirty-fecond  part  of  a  fubdivifion,  or  13'',  18.  A 
'  micrometer  fi:rew  t«  ^tMtked  to  the  verRier^  which  €&sv^^a  to  re- 
gulate the  motion  of  the  index,  and  by  which,  the  excefs  in  fe- 
conds  above  the  next  lefs  divifion  of  the  vernier  is  fhown. 

Each  zenith  diftance  was  read  off,  at  leaft,  three  time«,  both 
from  the  ninety  and  ninety-fix  arc8,  and  the  means  of  each  were 
taken.  Thefe  ferv6d  as  a  check  on  each  other ;  however,  the 
zenith  diftance,  as  given  by  the  ninety-fix  arc  only,  is  ufed 
for  obvious  reafons.  The  ninety-fix  arc  was  found  to  be  about 
12''  lefs  than  90**  ;  and  the  error  of  the  line  of  coUimation  at 
the  vertical  radius  was  about  a  fecond  and  a  half,  fubtraiSive, 

As  the  tranfit  inftrument  and  quadrant  were  placed  in  adja- 
cent rooms,  it  was  therefore  in  my  power  to  obferve  both  the 
fun*s  tranfit  and  zenith  diftance  the  iame  day ;  however,  the  paf- 
fage  of  the  fun's  weft  limb  over  the  fifth  wire,  and  that  of  the 
eaft  limb  over  the  firft  wire,  were  by  this  means  loft.  Hence, 
alfo,  the  zenith  diftance  of  one  limb  only  of  the  fun  could  be 
obferved  j  and  the  true  zenith  diftance  will  be  affedted  by  the 
error  of  the  fun's  femidiameter,  as  given  in  die  Nautical  Alma* 
nac^  and  by  the  irradiation,  which  according  to  M.  du  Sejour, 
exceeds  three  feconds. 

The  middle  wire  in  the  telefcope  of  the  quadrant  fiibtended 
an  angle  of  no  lefs  than  2o'\6  ;  therefore,  as  it  was  fcarce  pof- 
fible  to  bring  the  fun's  limb  exacflly  to  the  middle  of  the  wire, 
I  conftantly  made  the  lower  edge  of  the  wire  a  tangent  to  the 
ftm's  apparent  lower  limb.  The  zenith  diftances  in  the  follovir- 
ing  table  are  the  diiBFerences  between  thofe  obferved  and  the  fe- 
midiameter of  the  wire,  the  tenths  of  a  fecond  being  negledled. 

Th£  fifth  colunm  of  the  table  contains  the  error  of  the  line 
of  coUimation,  combined  with  that  of  the  ninety-fix  arc,  taking 
it  for  granted  that  this  arc  is  accurately  divided.  In  column 
£x{h  is  the  fun's  femidiameter,  from  the  Nautical  Almanac^  to  the 
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neareft  feconcL  The  next  column  contains  the  aggregate  of  the 
three  preceding  columns,  and  is  the  fun's  apparent  central  ze- 
nith diilance.  The  eighth  column  contains  the  mean  refradlion, 
anfwering  to  the  apparent  zenith  diftance  of  the  fun's  limb  ; 
hence  the  allowance  for  the  contra<Slion  of  the  femidiameter  at 
low  altitudes  is  avoided.  The  next  column  contains  the  mean 
refradtion  reduced  to  the  true,  by  the  application  of  the  correc- 
tions depending  on  the  heights  of  the  barometer  and  thermo- 
meter, as  they  are  found  in  Table  VIIL  of  my  book  on  the 
Longitude :  In  column  tenth  is  the  fun's  parallax ;  and  the  q\ian» 
tities  in  the  two  laft  columns,  applied  to  thofe  in  column  feventh, 
give  thefe  in  column  eleventh,  being  the  true  zenith  diftances 
of  the  fun's  centre.  The  following  column  contains  the  fan's 
declination,  reduced  to  the  meridian  of  this  place  ;  and  in  the 
lafl  column  is  the  latitude. 
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Obferved  Diftances  of  the  Sun's  Upper  Limb  from  the  Zenith  of  the  Obfervatory. 
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57  9  0 

^  —  »3 

29.41 

48 

68  19  49 

7 

16  9 

68 

3<^  5 

2  23 

2  23 

8 

66    38  20 

IX  29  27 

57  8  53 

-Q^  Dec.  16, 

19-59 

35 

80   8  21 

9 

16  19 

60 

14  49 

5  20 

5  33 

9 

80  30  13 

23  %i   16 

57  8  57 

5   —  21. 

^9-93 

35 

80  14  48 

9 

16  19 

80 

31  16 

5  a3 

5  39 

9 

80  36  46 

a3  a7  58 

57  8  4S 

^  —  21.  29.»5 

1788. 

3» 

80  14  55   9 

16  19 

80 

31  «3 

5  ^3 

5  40 

9 

80  36  54 

•3  27  54 

57  9  0 

>  Sq>t.  8. 

130.04 

.62 

[51  30  10 

Is 

15  5^ 

S« 

46  u 

I  II 

I  10 

7 

SI  47  14 

5  2i'4i 

57  8  SS 

Latitude^ 

or 


57 
57 


9  cy 
9   * 
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Having  the  following  obfervations  of  fixed  ftars  reduced,  I 
have  alfo  ient  them. 

Obferved  Diftances  of  Fixed  Stars  from  the  Zenith  of  the  Obfervatory. 


1786. 


%,  Jane  22. 
$  Sept;   z. 

^  oa.  25. 

%  —    a^' 
-L  Dec.    2. 

0—24. 

?    -»7- 


29.82 
29.49 

30.37 
30.42 

29.50 
29-93 

«8.9S 


Th. 

Name  of  Stan. 

Zeiudift. 

Error 
Quad. 

Mean 
Ref. 

True 
Ref. 

r.Zen.dift. 

M.  DecUoa. 

Ab. 

Nut. 

App.  DecL 

Latitude. 

55 
55 
44 

A  A 

Ar6lurus 
■  Lyra. 
Aluir. 

36«  so'Z4" 
«8    3a  37 
48    48  31 
48    48  29 

3»      I    0 

87  35  " 

88  z  23 

z     46  47 

+  3'' 
z 

5 

5 

2 

z 
I 

0^43"  0/43'' 

0  Z9    0  Z9 
z     5    1     8 

1  S    I     % 

0  34    0  35 

0      2     0      2 
0      2^2 

0      2     0      2 

36»  51'   Qf' 
18    3*  57 
48    49  44 
48     49  4» 
3»       "  37 

87  35  13 

88  I  24 
z     46  48 

20®  z8'  a" 

38  35  45 
8  Z9  20 
8     19  20 

88     10     8 

59     33  S3 
59       7  " 
55     51  59 

+    6/' 
z6 

—    9 

"7 
z6 

z6 

+  8 

0 
0 

7 
•3 
•5 

3 

\6^  z8'   z" 

8     3«    9 
8     Z9  zz 

8     Z9  zz 

88     zo  32 

59    34  13 
59      7  33 
55     5»  19 

57*  9^   1" 

57     9    « 
57     8  55 

57     8  S3 
57    B  55 

57     9    0 
57    8  57 
57    9    7 

44 
37 
»4 

36 

Pole  SUr. 
7  Cafs.  arc  Ezcefs. 
/  Caffiopexa. 
«  Caffiopeia. 

I«atitade, 

The  declinations  of  the  above  ftars  were  taken  from  M,  de 
LA  Lande's  catalogue  of  the  decHnations  of  350  ftars,  adapted 
to  the  beginning  of  the  year  1790. 

I  SHALL  conclude  by  obferving,  that  the  differences  in  the 
above  latitudes  are  to  be  attributed  to  the  error  of  obfervation, 
to  the  inaccuracy  of  the  divifion  of  the  quadrant,  and  to  the  un- 
certainty of  the  refra(5lion,  efpecially  at  low  altitudes.    If  the  re- 

«  • 

fradlion  at  45  **  be  afTumed  a  little  greater  than  that  by  Dr 
Bradley,  the  refiilts  will  agree  much  better.  It  muft  alfo 
be  obferved,  that  the  fmoke  of  the  town  will  increafe  the  refrac-- 


tion. 


I  am, 


Dear  Sir,. 


Your  obedient  lervant. 


57     8  S9i 


Andrew  Macka.y* 


R2 


LET- 
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LETTER         n* 


Dear  SiR^  Aberdeen^  totb  September  1796. 

HAVING  finifhed  the  comparifon  of  a  confiderable  number 
of  obfervationSp  made  in  this  place,  in  order  to  determine 
its  longitude,  with  correfponding  obfervations  made  at  Green- 
wich, I  now  fend  you  the  feveral  refults.  The  obfervations  uied 
for  this  purpofe  are,  eclipfes  of  the  fateUites  of  Jupiter,  particu* 
larly  thofe  of  the  £r{l  and  fecond  fatellites,  iblar  and  lunar  eclip- 
fes, occultations,  l^c.  Thefe  obfervations  were  made  with  one 
of  Dollond's  three  and  a  half  foot  achromatic  telefcopes,  and 

« 

powers  of  about  feventy,  and  one  hundred  and  fifteen,  were  ap- 
plied to  the  telefcope,  according  to  circumftances.  The  obfer- 
vations at  Greenwich  were  made  with  one  of  Dollond's  for- 
ty-fix inch  achromatic  telefcopes. 

As  the  refults,  deduced  from  a  comparifon  of  the  correfpond- 
ing  obfervations  of  the  firft  and  fecond  fatelUtes  of  Jupiter,  arc 

much 


*  CoMMumcATED  7th  Novcmbcr  1796. 
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much  more  to  Ke  depeo.<led  on  thaa  thofe  inferred  from  die  ob- 
fcrvations  of  the  third  and  fourth  fatcilites,  I  have  therefore  re- 
jefied  the  obfenradons  of  the  two  laft.  This  I  was  inclined  to 
do,  pardy  from  the  difagreement  of  the  refults  of  the  corre- 
fponding  obfervadons  of  thefe  two  fatellites,  and  partly  upon 
account  of  the  imallnefs  of  the  number  of  correfponding  obfer- 
vadons. Indeed,  as  thefe  two  fatellites  take  a  confiderable  dme 
to  immerge  into,  and  emerge  out  of  the  ihadow  of  Jupiter,  and 
SUB  the  (late  of  the  atmofphere,  at  the  dmes  of  obfervation  at 
Greenwich  and  Aberdeen,  may  be  very  different,  and  as  powers 
will  be  applied  to  the  tekfcopes  according  to  the  ftate  of  the 
atmofphere,  it  is  not  wonderful,  that  there  fliould  be  a  con-^ 
iaderable  difference  between  the  refults  of  the  adual  obfer- 
vadons ;  and  hence  the  propriety  of  rejefting  the  obfervadons 
of  the  third  and  fourth  fatellite  will  be  obvious  ;  efpecially  in  the 
cafe  when  the  correfponding  observations  are  very  few,  and  the 
number  of  immerfions  unequal  to  that  of  the  emerfions.  The 
longitude  of  this  place,  as  deduced  from  the  comparifon  of  the 
adlual  obfervations  of  the  firft  and  fecond  fatellites  of  Jupiter^ 
made  here  and  at  Greenwich,  feems  to  be  lefs  than  the  truth,  or, 
at  leaft,  lefs  than  what  I  had  been  accuftomed  to  ftate  it }  but 
the  near  agreement  of  the  £nal  refults  of  each  of  thefe  fatellites 
is  really  furprifing. 

Of  all  the  other  obfervadons  which  I  have  compared,  I  have 
fent  you  only  two,  as  being  the  moft  to  be  relied  on,  namely,  a 
folar  eclipfe,  and  an  occultadon,  befides  a  lunar  eclipfe,  which  I 
had  publifhed  formerly  in  my  Treatife  on  the  Longitude^  and 
which  is  not  far  from  being  a  mean  between  the  refults  of  the 
other  obfervations.  I  had,  indeed,  only  one  other  occultation, 
of  which  the  obfervations  at  Greenwich  and  Aberdeen  were 
complete,  namely,  that  of  /3  >f  of  1 5th  Oftober  1 790  •  my 
other  obfervations  of  that  kind,  being  either  incomplete,  or  ha- 
ving no  correfponding  obfervations  at  Greenwich. 

I 


142         DErERMINAtlON  of  the  LJnrUDE 

I  H  AVE  made  the  calculations  for  the  longitude  from  the  folar 
cclipfe  and  occultation,  firft,  on  the  fuppofition  that  the  figure 
of  the  earth  is  a  perfect  fphere  ;  and,  fecondly,  upon  Sir  Isaac 
Newton's  fpheroidal  hypothefis,  in  which  the  equatorial  dia- 
meter is  to  the  axis  of  the  earth  as  230  :  229;  between  which 
limits,  it  is  probable,  is  the  real  figure  of  the  earth.  In  the  rules 
which  I  gave,  in  my  "treatife  on  the  Longitude^  for  making  the 
calculations  by  means  of  the  nonagefimal,  I  followed  the  method 
of  calculating  the  parallaxes  in  latitude  and  longitude,  which 
had  been  given  by  M.  de  la  Lande,  in  the  firft  and  fecond 
editions  of  his  Ajlronomie :  But,  in  the  prefent  calculations,  I 
have  ufed  the  method  which  was  given  for  the  firft  time  by 
M.  Mayer,  in  the  fecond  volume  of  ike  Memoirs  of  Gottingen^. 
publilhed  in  the  year  1753  ;  and,  again,  in  his  Solar  and  Lunar 
Tables^  printed  at  London,  by  order  of  the  Board  of  Longitude^ 
in  the  year  1 770.  This  fame  method  has  alfo  been  employed, 
by  Meflrs  Lexell,  De  la  Grange,  and  De  Lambre  :  And 
it  has  been  adopted  by  M.  de  la  Lani>e,  in  the  fecond  volume 
of  the  third  edition  of  his  Ajlronomie^  printed  at  Paris  in  the 
year  1792*.  It  may  alfo  be  proper  to  mention,^  that  I  have- 
followed  M.  Du  Sejour,  and  M.  de  la  Lande,  in  ufing  an  ir- 
radiation of  3V'  for  the  fun's  femidiameter,  and  an  inflexion  of 
the  fame  quantity  for  the  moon's.  See  Se jour's  Traili  Ana-^ 
lytique^  &c.  vol.  I.  p.  i^2>  ^^^  ^^4  5  ^^^  ^^  ^^  Landers  AJlro^ 
nomie^  third  edition,  vol.  II.  p.  445. 

As  fome  perhaps  will  be  inclined  to  repeat  the  calcu- 
lations for  the  longitude,  from  the  obfervations  of  the  fo- 
lar  eclipfe  and  occultation,  it  will  therefore  be  neceflary  to 

inform 

*  In  making  thefe  cakulations,  I  was  led  ta  difcover  an  error  in  the  method  I 
had  given  in  my  Treatife  on  the  Longitude,  for  finding  the  longitude  of  a  place  by 
an  occultation.  That  error,  and  feveral  others,  will  be  corrected  in  a  new  edition 
pf  that  work. 
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inform  them  what  tables  I  ufed  for  that  purpofe.  The  loga- 
rithmic tables  were  Taylor's,  Callet*s,  and  Sher win's. 
From  Taylor's  Tables  were  taken  the  logarithm  fines  and  tan- 
gents of  arches,  and  converfely.  The  logarithm  fines,  and 
converfely  of  the  parallaxes,  were  taken  from  Callet's  Tables  : 
and  the  logarithms  of  numbers  from  Sherwin's.  By  this 
means  much  time  was  faved  in  thefe  extenfive  calculations. 
The  natural  verfed  fines  were  taken  from  my  Trtatife  on  the 
Longitude ;  and  the  augmentation  of  the  moon's  femidiameter 
was  taken  from  M.  1^2.  Lambre's  Tables^  for  finding  it  by 
means  of  the  altitude  and  longitude  of  the  nonagefimal,  which, 
therefore,  faved  the  trouble  of  calculating  the  altitude  of  the 
moon.  The  fun's  parallax  was  taken  from  the  Connoijfance  des 
Temps ;  and,  as  I  had  not  the  Nautical  Almanac  for  the  year 
1788,  the  elements  for  the  folar  eclipfe  were  taken  from  the 
Connoijfance  des  Temps  for  that  year ;  but  the  elements  for  the 
occultation  were  taken  from  the  Nautical  Almanac  for  1787. 


Deter- 
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Determination  of  the  Longitude  of  the  Obfcrvatory  at 
Aberdeen,  by  the  Eclipfes  of  the  Firft  and  Second  Sa- 
.    tellites  of  Jupiter. 


I 


FIRST  SATELLITE. 

Apparent  Time  of  Obrervation  at               [ 

lAngitudcIn 

Year,  Month, 

Greenwich.             1 

Aberdeen 

Time,  by 

and  Day. 

1 

• 

loimer. 

Emer. 

Immer. 

£mer. 

Immer. 

£mer. 

h.    '    " 

h.    '    "    h.    '     " 

h.    '    " 

'       It 

/     /' 

Z  Jan.     3.  1786. 

8  15  54 

8    7  39 

8  IS 

DSept.io.  — 

16    7  37 

15  58  57 

8    40 

10  36  58 

• 

10  27  40 

8    j8 

>  Dec.  30.  — 

9  45  ao 

9  37  43 

1  37 

8  Jan.  31.  1787. 

6  15  32 

6     7     8 

8  34 

?  Feb.  23. 

6  31  57 

6  »3  46 

8  II 

0  Dec.  14.  1788^ 

8  34  55 

9  14    8 

8  37  12 

I    « 

$  Mar.    1. 1 791. 

9    5  »3 

9  56  49 

8    45 

\   Apr.  9. 1                 lio    4  48 

7  59 

126 

b6 

Longitude,            8  31J 

8    5.2 

8  3»-5 

Mean, 


8  18.3 


SECOND   SATELLITE. 


$  Nov.  7. 1 786. 
^  Mar.  8.  1787. 
5  Dec.  21. 


h.    '    " 
9  10  27 

,»4  »3  4a 

h.  '     " 

7  48    3 
5  «4  30 

h.    '    " 
9     »  >3 

14  15  24 

h.  '     " 

7  40  14 
5    6  27 

9  4 
8  18 

Longitude, 

]»7  22 
8  41 

» 


Mean, 
Mean  by  ift  Sat. 

Mean  Longitude, 


7  49 

8  3 


15  5» 

7  56 

8  41 

><S  37 
8  18.5 

8  18.3 
8  18.4 
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Determination  of  the  Longitude  of  the  Obfervatory  at  Aber- 
deen, from  the  Apparent  Times  of  Obfervation  of  the  Begin- 
ning and  End  of  the  Solar  Eclipfe  of  3d  June  1788  :  Obfenred 
at  Greenwich  and  Aberdeen.. 


Apparent  time  of  begin,  at  Greenwichy 

of  end. 

Interval^ 


h.  '    " 

h.  '  " 

19  24  464. 

at  Aberdeen, 

»9  33  19 

2Z   X  34 

«o  57  37 

>  3^  371 


I  24  ift 


Computation  of  the  Apparent  Time  of  ConjunAion  at  Green- 
wich, on  the  Spherical  Hypothefis, 


o       9        f* 


Moon^s  true  longitude  at  beginning, 
Connpnted  parallax  in  longitudci 

MooQ^s  apparent  longitude  nearly. 

Moon's  equat.  hor.  parallax, 
Son's  horizontal  parallax, 

Difference  of  parallax  of  fun  and  moon, 

h.      '     " 
App.  time  beg.        19  24  46^ 

Sua's  R.  A.  4  jx  3o|. 


R.  A.  aieridian, 


Arcb, 
Latitude, 
Ob.  ecliptic, 

Sum, 


0 

x6 

17 

6 

6 

16 

>7 

5x 

28 

40 

«3 

28 

3 

a 

'3  19  37 

+ 

30 

xz 

2 

»3  49 

48 

60 

33-0 

- 

8.7 

60  24.^ 


at  endings 


V.  fine, 
co'fine, 
fine, 


0.0297853 
9.7943612 
9.600x327 


74  5^  43  CO.  V.  8.034322 

965631  9.424275^ 


Alt.  nonage 


45  34    9  V.  fine,  299953 


8.    <>     '     " 
2  14  x8  59 

+      22  32 

2  14  4X  3X 

60  34.9r 
8. 7 

60   26. 2t 


co-(ecant, 

fccant, 


fine, 


0.00X097Z 
O.20563S& 


99531566 


voiav. 


Long^ 
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Long,  nonag. 
Moon's  app.  long. 

0    /     » 

*9  3>  39 
73  49  48 

fine, 
fine, 
fine, 

9^440057 

9-8537566 
8.2447766 

P.  in  lat 

fecant,    0.0604925 

Diff. 

Alt.  nonag. 

Diff.  hor.  par. 

1 

44  17    9 

45  34     9 
60  44.3 

30     7.0 
h.     '    " 

21       I    24 

4  51  47 

co-fine,        9-8451277 
fine,             8.2447766 

Par.  in  loBg. 

App.  time  end. 
Snn's  R.  A. 

7.9425369 

• 

4a'  z7/'z,     8.089904J 

R.  A.  mer. 

»  53  " 
6 

Arch,        -  7  53  II        v.  fine^        0.1685046 

ILatitude  and  obi.  74  56  43  co.  v.  3.034322  9.3944939 


eo-fecaot, 


0.055264! 
0.2056388 


365593  9-56*9985 


Alt.  nonag.  53     7  26  v.  fine,  3999x5 

Long,  nonag.        46  43  15 
Moon'i  app.  long.  74  41  3  c 


Did.  ])  a  Non.     27  38  16 
Alt.  nonag.  46  43  '5 

^iff.  hor.  par.        •  .  60  26.1 


aa  34.2 


Par.  in  long. 


fine, 
fine, 
fine, 

fine. 


Moon's  true  mot.  in  long,  in  ob.  int. 
Sun's  true  root,  in  long. 

Moon's  true  rel.  mot.  in  long. 
Par.  in  long,  at  beginning, 

at  ending, 

App»  reL  mot.  in  longitude, 


fine, 


iecant. 


9-9<530547 

0.1639583 


9.67XX972 
9.9030547 
8.2450042 


vo-fine,        9.7782x40 
fine,  8.2450042 


iteaaa* 


7.817256X  P.  in  lat.  36'  x6.''o,  8.0232x82 

f           If  t            f9 

59  22.0  True  mot.  in  lat.  5  30.3 

3  5X.0  Par.  in  lat.  at  end.  36  x6.o 


55  3X.0    Sum,  4X  46.J 

30     7.0    Par.  in  lat.  at  begin.    42  17.x 


-f  22  34.2    App.  mot.  in  lat. 


30-8 


47  58-2 


Apparent 
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'47 


// 


Apparent  mot.  in  lat*  30.8 

Apparent  root,  in  long.   47  58.2 


1.4885507 
3.4591210 


Appareot  inclination  36'  47'^       tang.       8.0294297 
Moon's  apparent  mot.  in  relative  orbit,  2878.^3 


co-fine» 


345912x0 


9-999975»' 


3-459MS9 


#/ 


Moon's  femidiameter  at  begin.     x6  30 
Aogmenlationf  -  -I-    9.0 


at  end.      x6  30        Sun's  femid.      15  48.5 
+    12.5      Irradiation,  3*5 


Inflexion,                    -                 — 

35 

-^    3-5 

Cor.  fiemid. 

• 
• 

ar.  CO.  log. 

fine, 

fine, 

a  ar  ' 
3^47 

XS  45^ 

Correded  feaiidiameter,               x6 
Son's  femidiameter;        •             15 

355 

45-0 

16  39.0 
15  45.0 

Som,            -                    -           32 

Sum  of  femid.  at  end.        1944.0 

at  begin.      1940.5 
App.  mot.  in  rcL  orbit,     2878.3 

ao.5 

ar.  CO.  log. 
ar.  CO.  log. 

log. 

logv 

co-fine, 
42     8  2X 

;o-s.  9.86521 
3.28791, 

6.7x10864 
6.5408639 

3.5290965 
3-1575776 

6.7x13037 
3.2879136 

Sum,                     -             6762.8 
Half,                .                 3381.4 
lUmainder,                -       X437*4 

2x     6  59 

X9.9396244 
9.9698x22 

p 

•tend.  42 
App.  in. 

Central  angle  at  begin.    42  15  58 

9.8274625 

Central  angle  at  end. 

Centra)  arvgle  at  begin.  42  13  58  ' 
App.  incUnatton,                36  47 

9.8266798 

Arch,             •               42  50  45     ( 
Sum  of  femidiameters,        32'  20.5 

42  Arch,   41 
36famfem. 

31  34    co-s. 

32  %4 

»4  »W 

9.87428x0 
3.2886963 

&3  4^'^ 

3'IJ3M 

78 

3.1629773 
Bar*^ 

'    *-- 
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Par.  in  long,  at  begin.         30     7.0 


at  end.      22  34.^ 


Sum, 

Re],  mot.  in  long. 

Obfcrvcd  mtervaii 


53  49-8  3-509^75^    I>i^ 

55  31    an  CO.  6.4774254 

>  3^  37x  37632408 


I  41.2 


2.005180J 

6-4774«54 
3.7632408 


^^ 


.Nki 


t  tl 


h.    /     /' 
Im.  bet.  beg.  and  conj;    i  33  4X.4  3.7498418  bet.endSc  con.         2  56*1  2.2458467 

App.  time  of  beg.         19  24  46.5         Apparent  time  of  ending,  2i     z  24. 


^a 


App.  time  of  conj.       20  58  27.9 


20  58  27.9 


Computation  of  the  Apparent  Time  of  Conjundlion  at  Aberdeen- 


App.  time  of  begin. 
Efiimated  longitude^ 

m 

h.     '     " 

<9  33  19 
+     8  36 

App.  time  of  end. 

• 

at  end, 

App,  time  of  end. 

h. 
20 

+ 

49  *9 
8  36 

• 

Reduced  time. 
Moon's  true  long. 
Par.  in  long,  nearly, 

»9  41  55 

a  13  30    8 

+   24  49 

20 
2  14 

+ 

58    5 
j6  57 

19  45 

Moon's  app.  long,  nea 

Moon's  hor.  parallax, 
Sun's 

a  »3  54  57 

<>3  33-3 
■    8.7 

%  14 

36  43 

60  34>8 
8.7 

Diff«  hor.  par. 
App.  time  of  begin. 
Slin*8  right  afcenfion, 

60  24.6 

19  33  19 
4  51  34 

20 

4 

60    26.  E 

49  29 
5»  47 

Right  afcen.  meridian. 


o  ^4  53 


z  41  16 


Now,  with  the  right  afcenfion  of  the  meridian  at  the  begin- 
ningy  increafed  by  fix  hom^s,  or  6  ^  24'  53'',  the  latitude  of  the 
place  of  obfervation  57"*  9'  6\  and  the  obliquity  of  the  ecliptic 
23'  ^8'  3",  the  altitude  of  the  nonagefimal  is  41"*  39'  6'',  and 
its  longitude  35  ^^  46'  6'';  hence  the  moon's  apparent  diftance 
from  the  nonagefimal  is  38^  8'  51'',  with  which  the  altitude  of 

the 
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the  nonagefimal,  and  difference  of  the  horizontal  parallaxes  of 
the  fun  and  moon,tlie  parallax  in  longitude  is  24' 47''.  9,  and  in 
latitude  45' 8'^ 2. 

Again,  with  7^  41*^  16'',  the  fum  of  tlie  right  afcenfion  of 
the  meridian  and  fix  hours,  the  latitude  and  obliquity  of  the 
ecliptic,  the  altitude  of  the  nonageiimal,  is  47°  17' 40",  and  lon- 
gitude 48 ""  S'  ^s"  y  ^^  apparent  diftance  of  the  moon  from  the 
nonagcfimal  is,  therefore,  26°  28'  7'';  from  whence,  the  altitude 
of  the  nonageiimal,  and  the  difference  of  the  horizontal  paral-^ 
laxes  of  the  fun  and  moon,  the  parallax  in  longitude  is  19'  47''.  6, 
and  parallax  in  latitude  40'  59''.  3. 

The  true  motion  of  the  moon  in  longitude  is  46' 48^.2,  and 
that  of  the  fun  3'  2''.  i  ;  hence  the  moon^s  relative  motion  in 
longitude  is  43'  46".  1  ;  from  which,  fubtftwSting  the  difference 
of  the  parallaxes  in  longitude  5' 0^.3,  the  remainder  38' 45^^.8 
is  the  apparent  relative  motion  of  the  moon  in  longitude. 

The  true  motion  of  the  moon  in  latitude,  in  the  obferved  in- 
terval, is  4'  4o''.4  ;  from  which,  fubtraAing  4'  8". 9,  the  diffe- 
rence of  the  parallaxes  in  latitude,  the  remainder  is  the  moon's 
apparent  motion  in  latitude. 

Now,  with  the  apparent  motions  of  the  moon  in  longitude 
and  latitude,  the  apparent  inclination  is  found  to  be  i  f  o",  and 
the  apparent  motion  of  the  moon  in  its  relative  orbit  is  2325".8. 

With  the  altitude  and  longitude  of  the  moon  at  the  begin- 
ning and  end  of  the  eclipfe,  the  augmentation  of  the  moon's  fe- 
midiameter  at  the  beginning  is  9^.0,  and  at  the  end  1 1".4  j 
hence  the  moon's  femidiameter,  corredled  by  the  augmentation 
and  inflexion,  is  16'  is''*5  ^^  ^^^  beginning  of  the  eclipfe,  and 
16'  3  7''.  9  at  the  end ;  and  the  fum  of  the  femidiameters  of  the 
fun  and  moon,  at  thofe  times,  are  32'  2o".5,  and  32  22".9  re- 
fpe6tively  ;  with  which,  and  the  moon's  apparent  motion  in  re- 
lative orbit,  the  central  angle  at  the  beginning  of  the  eclipfe  is 

53' 
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S3^  ^5' 20",  and  at  the  end  53®  9'  39";    hence  arch  firft  is 
SS""  3^'  20",  and  arch  fecond  52^  52'  39". 

With  thefe  arches,  and  the  fum  of  the  femidiameters.of  the 
fun  and  moon  at  the  beginning  and  end  of  the  eclipfe,  arches 
third  and  fourth  will  be  found  equal  to  19'  13^^.2  and  19'  32^6 
refpeftively.  Now,  the  fum  of  arch  third,  and  the  parallax  in 
longitude  at  the  beginning  is  44'  i"^.  i,  and  the  difference  be- 
tween arch  fourth,  and  the  parallax  in  longitude  at  the  end,  is 
ij^^'.o.  Now,  with  this  fum  and  difference,  the  moon's  true  re- 
lative motion  in  longitude,  and  the  obferved  interval,  the  diffe- 
rence between  the  beginning  of  the  eclipfe  and  the  conjunction 
is  I  ^  16'  36^.1  J  and  between  the  end  and  the  conjundiion  26^1. 
Hence  the  apparent  time  of  conjunction,  inferred  from  the  be- 
ginning, is  20^  49' 55^''. I,  and  from  the  end  it  is  alfb  20^^  49' 
55^.1,  But  the  apparent  time  of  conjunction  at  Greenwich  is 
20^  58' 27^.9  J  hence  the  longitude  of  Aberdeen  in  time  is 
8' 32^.8  weft. 


Computation   of  the  Apparent  Time  of  Conjunction,  on 
the  Spheroidal  Hypothefis,  at  Greenwich. 


h. 


»/ 


h. 


*         M 


Appt.  time  of  beginning, 
Sun's  right  afceoiion. 

19  a4  46J 

4  51  3of 

App^  time  of  ending,       ax     x  24 

4  51  47 

Right  afcen.  meridiaSy 
Moon's  troe  long. 
Eft.  par,  in  long. 

0  16  17 

2  »3  19  37 

+       30  10 

t  Si  ^^ 
%  X4  18  59 

21  51 

Eftimated  app.  long. 
Moon's  hor.  par» 
Redu6lion, 

a  ij  49  47 
60  33.0 

—    9.6 

a  14  41  50 
60  34.9 
96 

'Rednced  bor«  pan 

60  23^1, 

60  25.3 
Sun's 
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I5« 


// 


o      ' 


Sun*8  hor.  par. 

8.7 

8.7 

Biflferenecy 

6o  14.7 

60 16.6 

Altitude  nonag* 

45 

46  19 

• 

53  »o  35 

Long,  nonag. 

*9 

ai  19 

46  35  «^ 

Par.  in  long. 

30  14.6 

• 

a  a  46.9 

Par.  m  lat. 

41    1.3 

35  »9-« 

Moon's  true  rel.  mot.  in  Ion. 

1 

55  3»-« 

Moon's  true  mot.  in  lat. 

5  30-3 

Diff.  par.  in  longitude. 

— 

7  »7-7 

Diff.  par.  in  latitude, 
App.  mot.  in  lat. 

6    a.i 

])'s  app.  rel.  mot.  in  long. 

48     3'3 

31.8 

App.  inclination, 

37  55 

App«  mot,  in  reL  orbit. 

48    3-5 

Moon's  feroidiameter. 

V 

16  30.0 

16  30.0 

Augmentation, 

+     9.0 

+   ia.5 

Inflexion, 

—    3-5 

y 

—    3-5 

Correded  remidiameter. 

x6  35.5 

16  39.0 

Sun*s  femid.  —  Irrad, 

»5  450 

* 

is  45-0 

Snm, 

3a  «o.s 

3a     14.0 

Oentral  angle, 

4» 

7    6 

4a         I     30 

App«  inclination. 

37  55 

Ardi  fecond, 

37  55 

Arch  firft. 

4*  45     « 

4X  ^3  35 

Arch  third. 

»3  44*9 

Arch  fourth. 

^4  z8.4 

Par.  in  long,  at  beginning, 

30  14.6 

At  end. 

ai  46.9 

Sum, 

Hence  interval  between 

the  beg.  and  conj. 
App,  time  of  begin. 

App.  time  of  conj. 


53  59-5 

h.    '    " 

»  33  58.3 
19  14  46.5 

10  58  44.8 


Deference,"  ^  3i«5 

Interval  1>etween  the  end  and    }|.    '     ft 

conjnndioii,  o     a  39.1 

App.  tune  of  ending,  ax     x  24.0 


ao  j8  44.8 


At  Aberdeen. 


h.   '    " 

App.  time  of  beginning,         19  33  19        App.  time  of  end. 
Sun's  right  afcenfion,        -        4  5 1  34 


Right  afcen.  of  meridiani         o  24  53 


h; 

/     *» 

ao 

49  29 

4 

5>  47 

1 

41  t6 

Moon's 
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t      tf 


Moon's  true  longitude,  2  13  jo    8 

'  Efiimate  par,  in  longitudci    +       ^4  55 


8. 


i     n 


Eftimated  apparent  long. 
Moon's  hor.  parallax, 
Redtt£don, 

Reduced  parallax. 
Sun's  hor.  par. 


»  13  55     3 
60  33.3 

—   II. X 

60  i2«a 

-  8.7 


Difference, 

Altitude  nonag. 

Longitude  nonag. 

Par.  in  longitude, 

Par.  in  latitude. 

Moon's  true  rel.  mot.  in  long. 

Diff.  par«  in  longitude, 

App.  mot*  in  longitude, 
App.  inclination. 
Moon's  femidiameter. 
Augmentation, 
Inflexion^ 

Correded  femidiameter^ 
Sun's  lemid«— Irrad. 

Sum, 

Central  angle, 
App.  inclination. 

Arch  fitft,    . 
Arch  third. 
Par.  in  longitude, 

Som» 


60  13.5 
41  50  6 

35  33  53 
34  554 

44  52#2 

43  46-» 
5  i.a 

38  44.9 

IS  58 

16  30.0 
+  9.1 
—  3'S 

^6  35.7 

»5  45-0 
■I  ■ 


Moon's  true  mot.  in  lat, 
Diff.  par.  in  latitude, 

« 

App.  mot.  in  latitude, 
App.  mot.  in  rel.  orbit, 


3»  ao.7 
53  «6  36 
»5  58 

J3  3»  34 
19  13.* 

»4  55-4 

Arch  fecond. 
Arch  fourth. 

a  14 

16 

57 

+ 

•9  54 

2  14 

36 

5« 

60 

348 

— 

ZI.I 

60 

*3-7 
8.7 

60 

15.0 

47 

29  3a 

47  59 

26 

»9  54  a 

40  42.6 

4 

20,4 

4 

9.6 

XO.S 

38 

44.9 

16 

3C.0 

• 

+ 

11.6 

— 

3r5 

16 

38.1 

15 

45«o 

3a  »3«* 

53 

10 

55 

»5 

58 

5> 

54 

57 

«9  3*-7 

19  54-a 

44    8.6     Difference^ 


32.5. 


Hence 
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h.  /    "  h,   '     '' 

Hence  the  interval  between  -  Interval  between  the  end 

the  beg.  and  conj,  is        -         i  x6  49.2            and  conjandion  b  39.2 

App.  time  of  beginmng,           19  33  X9-       App.tinieof  ending,  ao  49  29. 


App.  time  ofconj.         •  ao  50    8.a  a^  50     8.x 

App.  time  ofconj.  at  Green.    20  j8  44.8 


Longitude  in  time,  -  8  36.6 


Determination  of  the  Longitude  of  the  late  Obiervatory  ac 
Aberdeen^  from  the  Apparent  Times  of  Obfervation  of  the 
Immerfion  and  Emerfion  of  fi  tl*  ObferVed  at*  Greenwich: 
and  Aberdeen,  >  November  26.  lySj. 

,  ^  h,   /    '^ 

App.  time  of  imnpier.  at  6r*      xi  aa  5X«7 
Emer.  x%  31  45. 


At  Aberdeen,. 

h.     /    it 
XX  x8    & 

•• 

X2   23  X2 

Obi«rved  interval,  -  »    8  53.3'  x    5     4 

Computation  o£  the  Apparent  Time  t)f  Conjundtion  in  the 

Spherical  Hypotheiis^  a(  Greenwich, 

App.  tiaie:of  immer.  xx  aa  51.7       ■  Ap^^  time  of  eme^  xa  3X  45.. 

Stm's  ri^t  afcenfion,  x6  xo  56.7  x6  xx    8' 


< 

3  33  48.4 

8. 

•      /       /» 

a 

•9  5»  »3 

•f 

83    9." 

3 

0  X3  3^ 

0  ao    3.5 

1 

^  3»    9-5 

Bight  aCcen.  of  meridian,  3  33  48.4  4  42  53 

Moon's  xrm  longitude,  a  29  50  a3  30  33  32 

Efiimatft  pmr.  in  long^     :       -f      aa    9»  '  *.       .    •  1  .    .     ;  "*"     *:^    3.  - 


\  % 


EfL .apparent. longitnde,        3     o  X3  3a         .  . 3     o  33  32 

Moon'a  tnie  latitude,  o  ao    3.5      ,  ..       ©  M  .  *r^ 

Eftitaate  par. in  latitude,  -**  3»    9-5  +3^     J"-* 


v^ 


Zft. jftppareot  latUode,  05s  14.  S.  o  i^    7.  S. 

Vol.  rvr..  T  BwtsMttl: 
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ft 


Horizontal  paraliftz, 

6l  X1.3 

6t  lO'tf 

Alt.  nonag. 

58  49  53 

* 

«t     4  57 

Long  nofiag. 

64  18  4^ 

7<S  «4  45 

Par.  in  longitade, 

la  52.7 

* 

13  i7«o 

Par.  in  latitude. 

31  12.7 

3«  «3^ 

Moon's  true  rcl.  mot.  in  lo 

ng-  43     8  4 

Mooiff  tme  mot.  in  blitudb, 

3  5«-3 

DifF.  par.  in  longitude. 

9  35-7 

Diff.  par.  in  latitude, 
Appt.  mot  in  latitude. 

J  59.1 

Moon's  appf  not.  in  long. 

33  3^-7 

«  59-* 

Appt,  inclination  1         « 

3  *3  »» 

App<*  mot.  in  orbit* 

33  3<5« 

MM>n>  CemidiaiaMet, 

i6.40Jt 

•  .                . 

t6  3(9 

AH^etitftttpB»  .   —'     ' ) 

+  «a-7 

T 

^                          1 

+  »i5-» 

—>   3f| 

• 

•        • 

• 

*                                                       •                                                                          •                                                                   • 

—    3-5 

1 

Correded  femidiameter« 

16  'Si^s 

«6  51.6 

Central  angle  at  immer* 

4  z8  24 

At  emerlion. 

4  18    4 

Ai;^ arent  inclination, 

3  ^3  a* 

•          •       #                                       * 

* 
AxA  fiseonS, 

3  *3  ** 

Ajxh  firft. 

7  4>P4« 

0  54  4a 

Arch  tbirdf 

x6  41.S 

Arch  &iirtb« 

16  J  1.5 

Parallax  in  longitttde. 

S2   51.7 

• 

Dinereoo^ 

1 

X3  17.0 

San,        •              ^ 

39  33-9 

3  34-S 

Hence  intervall>etween 

« 

lutei'vtl  lielweeu  vbte  cBwraoB 

immer«  and  conj. 

1    S  xe.8 

9mA  aaii^pMBifUk,     ■ 

5  4*5 

App^  time  of  immer* 

■ 

XI  22  51.7 

App*.  time  of  emer. 

I*  3«  4 J. 

Ag^.  time  t>f  coojtnAflL       n  26    s.j 


:M  j6    a«{ 


At  Aberdeen. 


Ajip^*  tilae  c7  unmer* 
Sim's  right  afcenfioli. 


xz  z8    8 
16  ID  57*4 


Right  keen*  of  meridiang      3  29    5*4 
Moon's  trueloopoide,    2  29  52  48  J 


Apt>t.  fime  of  emerfioBy 


4.    * 

•l# 

•M  »3 

z6  iz 

9 

•t 

4  34 

// 

• 

3 

0  S3  33.< 

■ 

/ 
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Eft*  par,  ift.  longitiide,        4-    lo  45*^  4-    V2  38.4 


o^mmt 


£ft«  appt.  longitude,        3    ^  '3  34  3    o  46  12, 

Mooa*9  tme  latitude,  20  16.9  24    2,0 

Eft.  par.  in  iatitiide,  •    37    6.1  35  z8.o 


Apprtiz*  appt.  latitude,  57  23.0  S.  59  20^8. 

Horicontal  pandiaz,  61  11.3  61  xe,6 

Alt.imiag;-  •  53    8  59.  55  17     a 

Longitude  nonag.  6 j  29  36  ,  7^    3  52 

Par.  in  longitude,  20  29.1  la  46.2. 

Pan  in  latitude,  37  24.9  35  40.4 

MoooVtmemot.inloog.         4044.8  Moon'a  tfiid>ttoU  ia  kdtude^  3  45«z 

ii£  of  par.  in  longitude,  7  42*9  Diffl  of.  par.  in  latitude,.  x  44,5 


^mf^mmm 


Moon's  appt.  mot,  in  long.  33     z.9  Appt.  mot.  in  latitude,.                       a    euS 

App<.  inclination,  32856  App^  mot.  Moiblt,                          33    5.5 

Moon's  iemidiameter,  x6  40.1  16  3914. 

Aag«en«ttioi^            .  +    12.9  14.1 

Inflexito^        :      ..  —    3-5  8-^ 


Motels  co^efied  lemid.  16  49-5 

Ctttiri  dogle,        -      -    10.35  4» 
App^  inclination,.  .  '  3 jaft  f6 . 


/  r 

V.1 


ArchiiO,  -  T    *  44       AMhfteond, 

Par.  ilkJoacitDde,  >       ae  J9a 


i 

• 

a6 

SO.5. 

«» 

45 

A- 

3 

««  J^ 

'4 

3 

58 

16 

ao*#^ 

ZA 

^m 

Sum,  -  -  37  *o*  JOiflSnrencc,  ,  3  J4.0 

HcBcctVc  interval  be-  h.'    '      "  Interval  hctweea  the  emcr.  and  iu-   '    " 

twae»im.4ttdconj.  o     59  22.3         conjunftioii,        .  ©5  4X.7 

Ap9^  time  of  immer.  11  x8    8  Afg^  timeof  emerfioi,  xa  33  xa 


p^i 


At  Gncspvich,  u  ^    xj  '        ..     .. 


Loqgkudein.4ime,.  8  3>-* 


T2.  Ck>ll. 


15^ 


DR^ERkilhlAflO}^  rf tht  LAflTVDE 


ON  of  the  Apparent  Times  of  Gonju^fttt)] 
Spheroidal  Hypotheiis,  at  Greenwich. 


s. 


«     /      // 


Moon's  true  long,  at  im.     %  %g  56  23 
%&%  parallax  in  longitude^      +    ^^  57 


At  exwrfioQc 


8. 


o  33  31 

13   19       T 


Appt.  longitodt  oearlji     3     o  23  id 
Moon's  true  ladtudey 
£ft«  parallax  in  latitude^ 

Appu  latitude  nearly. 
Horizontal  parallaxi 
Kedudiotty  « 

Reduced  parallax^ 
Latitude  of  Greenwichi 
KeduoMMlf  • 

Reduced  latitude, 
Alt.  ftonagefimal. 
Longitude  nonagefimal. 
Par.-  in  longitude, 
Par»  in  latitude, 
Moon*'s  true  mot.  in  long. 
Diff.  of  par.  in  long. 

Appt.  mot,  in  longitudci 
Appt.  indination, 
Central  angle  at  immer. 
Arch  firft, 
ArCh  third, 
Pftrallax  in  looffitud^ . 


ao  3J 
3*  J  5 

5*    9- 
61  J  1.3 

9.8 

6i    1.5 

51  a8  40 

U  37 

5«  «4  3 
59  3  S<S 

it  $6.% 

3*  4.B 

43  8-4 
9  36.9 

33  3<-5 

3  *3  8 

4  44  x6 

«  7  *4 

16  4o.a 


* 

3  0  46 

5« 

44 

i^ 

30 

5'» 

54 

7- 

6i 

K0.$ 

i 

9.8 

it    oJ 


Mooo*s  true  mot.  in  latitude^ 
Diff.  par.  in  lati 


Appt.  mot.  in  latitude, 
Appu  mot.  in  orbit, 
At  emerfion, 
Arch  lecond, 
Archfeurthf 
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i6b         DETERMINATION  of  the  LATITUDE 

De'termi NATION  of  the  Longitude  of  the  Oblervatory  dt  Aber- 
deen by  a  Chronometer,  conflru^ed  by  Mr  Arnold  of  Lon- 
don*. 

« 

The  chfottometer  was  fet  to^  mean  folar  time  at  Greenwich, 
1 5th  Jime  1788,  and  loft  "]".$  in  eleven  days.  It  was  fent  to 
At>erdeen  by  fea ;  and  being  compared  with  the  Obfervatory 
clock,  15th  July,  it  was  found  to  be  7'  26^.6  faft,  and  was  lofing 
6^.^  daily :  It  is  hence  probable  that  the  motion  of  the  fhip  had 
altered  its  rate.  Now,  fuppofing  this  alteration  to  have  com- 
menced  when  the  fhip  left  Londofa,  which  was  on  the  8th  of 
July,  its  error  at  that  time,  for  the  meridian  of  Greenwich, 
would  therefore  be  15^0  ;  from  this  time,  till  15th  July,  it  loft 
44^8,  (=6'^.  4X  7,)  its  rate  being  fuppoled  uniform*  Hence  its 
error,  for  the  meridian  of  Greenwich,  rjth  July  at  noon,  was 
—59^8.  But  its  error,  for  the  meridian  of  the  Obfenratory  at 
Aberdeen,  at  the  fame  time,  was  -j-  7'  26^.6.  Hence  the  longi- 
tude of  Aberdeen,  in  time,  is  8*  26^,4  weft. 

This  laft  meth€>d  df  afcertaining  the  longitude  of  Aberdeen, 
although  It  agreea  Very  well  with  the  former,  yet  it  is  not  to 
bf  fo  much  depended  on,  as  there  are  fome  iuppoiitions  intro- 
duced which  may  be  bbjedled  to. 

From  a  comparifon  of  the  preceding  refults,  it  may  ^e  prefu- 
med,  that  the  longitude  of  this  place,  in  time,  is  probably  not  lefs 
than  8*  18^,  as  deduced  from  the  obfervations  of  the  eclipfes  of 
the  firft  and.  fecond  fatcllites  of  Jupiter,  nbr  greater  than  8'  36^ 
aa  inferred  from  the  folar  eclipfe  of  3d  June  1788.  The  di6fe- 
rence  between  thefe  limits  i$  only  18''  in  time  j  whicH  in  this 
kjbitude  does  -not  amoimt  to  two  miles  and  an  half.  Upon  ac-- 
count  of  the  near  agreement  of  the  refults  of  the  folar  eclipfe- 
afld  Qccultation^  as  well  as  froax  other  oMervatioas,  I  am  led  toc 

•     .  ;  brieve 

I 

^  Six  Thcpryeaad  PraAice  of  finding  tbe  LpngUu^K^li^  vol.  L  p.  2^8.        \ 
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believe  that  8'  32"  or  2**  8'  is  not  far  from  the  exa<5t  longitude 
of  this  place.  Hence  the  latitude  of  the  Girdlenefs  is  57*"  8', 
and  longitude  2^  6'  W.  and  the  latitude  of  Greigfnefs  57**  7'  20^, 
and  longitude  2®  6'  W,  alfo. 

The  latitude  and  longitude  of  Aberdeen,  as  determined  above,^ 
differ  confiderably  from  the  fame  as  given  in  moft  books  of 
geography  and  navigation,  where  indeed  they  are  ufually  flated 
with  great  inaccuracy.  Mr  Downie,  to  whom,  at  his  requeft^ 
I  communicated  the  refult  of  my  obfervations,  has,  in  his  New 
Pilot,  placed  Aberdeen  nearly  as  above^  and  of  courfe  has  laid 
down  the  adjacent  coaft,  with  much  more  precifion  than  had 
been  formerly  done.  This  was  in  1793  ;  I  then  fuppofed  the 
longitude  2**  9'  W.  which  is  i'  greater  than  the  above  dctcnni- 
nation. 


Vol.  IV.  U  VI. 
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VI.    /^s.A<ecouH7  of  certain  Motions  wiicb  Small  Lighted 
'Wicks  acquire,  nben  fwmnuag  in  a  Bason  of  Oili 

together  with  Obsehvatiohs  upon  the  Phenomena 
tending  to  explain  the  Principles  upon  ivbicb  fucb  Mo* 
TiONS  depend:  Communicated  in  a  Letter  from  PATRjck 
'  WlUQif.F.  R.  5.  Edin.  and  Profefor  ofPraBical  JJlro^ 
Momy  in  the  Univerfity  of  Glasgow,  to  John  PLATFyilR^ 
F.  &.  S.  EDntr.  and  PrtfeJJbr  of  MuXhitnalies  in  the  Uni- 
wrfity  of  Edinburgh 

\Rt(idMay  $^  «795-3 

*  • 

•  l>EAk  Silt;  Glafgow  College^  yfpril  28.  1795. 

;  .... 

I  Now  £t  ddwa*  ts>  give  you  Home  account  of  tjbc  lici^c  Jxjdro- 
ftatkai  lamp,  which  I  fo  briefly  mentioned  to  yqu  ijx  a  £br- 
«ier  lecter.  As  I  am  far  from  being  fure  wh^er  vihsx  I  have 
«o  <^r  upon  this  iub^ed  jnay  be  lenutled  to.. the  aptke  of  the 
Edinburgh  Royal  Society,  £0  I  will  re&r  this  point  to  yo^r 
^ietefminsrtibn^  after  you  iiave  had  leiAive  to  consider  the  con- 

The  phenoaoienaY  treated  of  JA  iche  fequel,  wefe  <iui?e  i^vr  to 
.me  a  few  nfy\nrhfi  ago,  and,  (q£»j^  I  ktiow^  havie  not  hitherto 
been  attended  tso^  nrde^bibed  bf  as^  bcaidy  tifc.  ,  AV2^t  I  have 
oaliedjidbe  Ifydtti/i^tkal !Lmp\.«si»^^  a  fqo^l  ^irct^r  j^atch 
Ktf  bfammoix  writiaQgrpapeiviktoxtt^^ihKe  eig^^  of  411  UH^^n  di»- 
'Sieteri  having  about  a  quaner  of  an  inch  of  foft  cotton  thread 

U  a.  (landing 
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(landing  up  through  a  pimdlure  in  the  middle  to  ferve  as  a 
wick;  and  the  phenomena^  in  queftion,  are  certain  motions 
which  llich  minikin  lamps  acqttire^  rAok  lighted  and  made  ce 
fwim  in  very  pure  falad  oil. 

A  SHALLOW  glafs  bafon,  with  fides  rifing  nearly  perpendicu- 
lar, or  a  common  glafs  fklver,  will  conveniently  contain  the  oil 
for  thefe  experiments.  As  foon  as  the  lamp  is  lighted,  it  will 
immediately  fail  brifkly  forward,  in  fome  dire<5iu>n,  till  it  meets 
the  fide  of  the  vefFcl^  and  afterwards  will  take  a  circular  courfe, 
always  bearing  up  to  the  fides  ^  and  fo  will  perform  many  revo- 

lutions. 

Sometimes  the  circulation  is  from  right  to  left,  and  fome- 
•  times  in  the  contrary  diredHon,  according  as  that  point  of  the 
paper  bafe,  which  in  the  diredl  failing  kept  always  foremoft, 
turns  away  from  the  fide  of  the  glafs  a  little  to  the  right  or  to 
the  left  hand  of  that  which  comes  to  be  the  point  of  contact 
This  turning  away,  of  what  may  be  called  the  Leading  Point 
of  the  bafe,  is  dlftindlly  obfervable  by  a  partial  rotation  of  the 
lamp  roimd  the  wick  as  an  axis,  as  foon  as  it  arrives  at  the  fide 
of  the  vefleL  Sometimes,  though  rarely,  the  leading  .point  itfelf 
attaches  to  the  fide,  and  forms  the  vinculum^  in  confequence  of 
the  well  known  corpufcular  attraction  between  the  elevation  of 
oil  around  the  bafe,  and  that  belonging  to  the  fides  of  the  glaft ; 
and  when  the  vinculuta  fo  correfponds  to  the  leading -point,  the 
lamp  will  be  found  to  (land  ftill,  without  any  tendency  to  ciiv- 
culate. 

'  Whe^  the  little  wick  has  any  ienfible  exccntncity  upon  the 
circular  paper  bafe,  the  lamp  will  fail  fo  as  to  make  that  part 
of  the  ba£e  which  lies  nearell;  to  the  wick  the  Jfern  ;  and  if 
the  bafe  of  the  lamp  be  clipped  of  an  oval  form,  and  the  wick 
placed  in  the  longer  axis  ei:centrical,  that  end  of  the  bafe, 
nearefl  the  wick,  will  aHb  keep  hindmoft,  when  the  lasop 
ikils  aerofs^the  faWer,    In  the  fame  mamier,  if  the  bafe  be 


f 
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an  equilateral  triangle,  having  its  wick  in  the  perpendicular 
which  bifeifls  any  6f  the  fide$,  either  the  vertex  or  fide  will  be-- 
come  xhtjieruy  and  keep  hindmoft,  according  as  the  wick  is  placed 
neareft  the  one  or  the  other.  Lamps,  ib  conftrudted,  are  found 
alfo  to  circulate  upon  their  arrival  at  the  fide  of  the  veflel,  when 
the  leading  point  turns  away  from  the  glafs,  as  it  commonly 
happens. 

Whatever  be  the  caufe  of  the  failing  of  the  lamp  direiSlly 
&reward,  the  perpetual  circulation,  after  it  arrives  at  the  fide^ 
feems  tx>  proceed  from  the  force,  which  formerly  impelled  it^ 
flill  a]6Ung .  in  the  fame  manner,  but  in  a  diredlion  inclined  to 
that  of  the  c^rpiifcular  actradlLon,  which  forms  the  vinculum  ; 
and  it  is  evident,  th^t  diiB  inclination  will  be  greater  or  lefs,  ac- 
cording as  the  leading  point  is  more  or  leis  averted  from  the 
glafs.  WJden  it  ib  happens  that  the  leading,  point  and  yinculuiQ 
coincide,  it  (hpuldieem  that  bpdi  forces,  juft  now  mentioned, 
muil  urge  the  lamp  in  ^  dire6Uon  perpendicular  to  the  fide  of 
the  glafsj  in  which  cafe  it  muft  (land  ftill,  agreeable  to  obferr* 
vation. 

The  next  thing  which  I  had  occafion  to  take  notice  of,  -when 
the  lamp  failed  in  a  direa  courfe,  was,  a  feemingly  very  aOive 
repxilfion  between  its  flern  and  the  oil  at  the  furface  contiguous 
to  it.  This  became  manifeft,  when  very  fine  charcoal  dull  was 
lightly  fcattered  around  the  lamp.  As  it  then  proceeded  in  it^ 
courfe,  it  marked  out  a  fpreading  or  diverging  wake  behind  it, 
entirely  clear  of  all  duft,  in  confequence  of  the  particles  being 
chaced  backwards,  and  laterally  with  a  motion  much  more  than 
merely  relative. 

Desirous  of  lemming  how  this  difperfion  of  the  dull  would 

take  place  w:hen  the  lamp  was  ftationary,  I  conflrucSted  one  of  a 

fine  wafer,  and  wiith  an  excent;ric  wick,,  confifting  of  a  foft  cot- 

.ton  thread /doublfdjj  and,  to  prevent, the  wafer  or  bafe  from 

ic&tching .  fire, :  1  coated  ita  upper  furface  with ,  gold  leaf.    When 

this 
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I 

diis  was  made  to  reft  immovec^ly  upon  tiie  oil,  the  duft  rptired 
in  all  dlredlions,  fo  as  to  leave  the  fpace,  adjacent  to  the  wafer 
quite  free  from  everf  particle.  Btit  here  it  was  obfervabk, 
that  this  difpcrfion  of  the  dufl:,  by  the  ieeming  repulfioH  of  the 
bafe  of  the  lamp,  was  miich  more  rapid  at  that  fide  which  lay 
neareft  to  the  wick  than  at  any  o^r  party  and  Icaft  of  all  fen- 
fible  at  the  fide  diametrically  oppofite, 

Th  £  circtimftances  laft  mentioned,  ieem  fufficiently  to  account 
both  for  the  progreflive  motion  of  the  lamp,  and  .for  the  general 
law  of  this  motion,  formerly  defcribed.  For,  regarding  diiia  dif- 
perfion  of  the  duft,  as  yet,  only  in  a  general  way,  and  as  the  ef- 
ft^  Cff  fotoe  tepulfion  between  the  bafe  and  the  oil  contiguous 
to  it,  the  fa(fts  above  mentioned  plainly  indicate,  that,  in  all 
cafes,  this  repulfion  is  ftrongeft  at  that  part  of  the  bafe  neareft 
the  wick  or  Same :  and  asadioh  stsid  r^adiion  are  equal  and  con-- 
trary,  the  lamp  muft  therefore  be  impelted,  in  ^e  dir^dlion  of  a 
line  drawn  dn-ough  the  wick,  tbwatds  that  p»rt  of  the  bafe  4Xioft 
remote  from  it,  and  where  the  rea^ion  is  the  leaft. 

Box  in  order  to  obtain  a  ftill  more  competent  knowledge  of 
tiie  phySiczl  cauie  of  thefe  motions,  it  (eemed  bow  neceflary  to 
Inquire  riifare  particularly  into  this  apparei^  tepuUi<in  between 
the  bafe  of  the  lamp  and  the  itirrbunding  oil,  as  indicalred  by 
the  diiperfibn  of  the  duft,  in  the  manner  above  defcribed ;  and 
liere  the  following  confiderations  prefenued  thenifelvea, 
'  The  oil  in  the  bafon,  when  of  an  uniform  tempeiKature,  has 
ull  its  parts  in  u  ftate  of  equilibriuifa  and  of  reft;  When  rixe 
lamp  is  lighted,  it  isevidcnt  we  have  a  very  sK^ive  cauie'  intio- 
duced,  tending  to  deftroy  that  equilibrium.  Thie  cable  Is^th^ 
jftame,  which  broods  over  a  fmafl  portion  of  die  dil,  aa^d  is  ftpa- 
f  ated  from  it  only  by  die  intervention  ei  a  piece  of  paper  ot  Sk 
wailer.  The  oii^  in  ftich  circumfta^tdes,  in  <:oniaqueiice  of  be- 
ing yioletitly  heated,  inuft  fuddexdiy  incited^  in  vbhime,  and 
niuii  now,  on  abccremt  of  the  decrieafe  cf  k^  l^teiific  gr«my,  be 
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prefTed  upwards  by  a  force  fufficicnt  to  raife  part  of  it  above  the 
general  level.  Bat  this  heated  portion  of  oil,  in  its  endeavour 
thus  to  rife  up,  will  meet  with  a  refillance  equal  to  the  weight 
of  the  iiicunkbent  lamp,  which  will  deterrtiine  it,  in  feeking  a 
vent,  to  Aide  out  from  under  the  bafe  in  a  thin  fuperfictaljlream\ 
and  it  feems  to  follow,  witli  equ{il  certainty,  that  this  conftant 
ilream  will  flow  moft  readily  and  mod  copioufly  towards  that 
fide  of  the  bafe  of  the  lamp  where  the  refiftance  is  leaft,  or  where 
it  has  the  fliorteft  way  to  prefs  forward ;  that  is,  from  under 
the  wick  or  flame,  to  the  edg*  of  the  bafe  which  is  the  neareft, 
according  to  what  we  have  feen  to  be  agreeable  to  the  pheno- 
mena. But,  from  the  laws  of  mdtion,  it  is  certain,  that  the  re- 
acflion  of  this  Ilream  of  rarified  oil,  thus  ifluirtg  moft  rapidly 
and  moft  copioufly  from  a  particular  fide  of  Che*  bafe,  muft  im- 
pel the  lamp  in  the  contrary  dire<5lion,  and  n>dke'it  fail  in  the 
manner  we  have  feeh.  It  may  further  be  remarked,  *  that  the 
heated  oil,fo  retreating  from  the  flatoie,  and  endeavouring  to  rife 
fomewhat  above  the  general  level,  m  confequence  of  its  dimi-* 
nifhed  fpecific  gravity,  may  more  oi*  lefs  lift  up  that  fide  of  the 
bafe  neareft  the  wick,  and  aid  the  readlion  of  the  recoiling 
ftream,  by  making  the  lamp  fail  in  the  oppofite  diredlion,  as  it 
were  down^bilh 

That  the  rarified  oil  lu^er  the  bafe  has  really  a  conftant 
tendency  to  rife  above  the  general  Wei,  feems  undeniable^  from 
the  following  fa<fls,  namely,  that  after  any  of  the  lamps  has 
burned  a  little  while,  and  has  got  its  bafe  fbaked  with  die  oil| 
as  foon  as  the  flame  is  blown  out  the  lamp  finks  to  the  bottom ; 
and  even  a  lamp,  with  its  bafe  made  of  ji  thin  laoiina  of  talck, 
fails  very  well  till  the  flame  is  extinguifted,  and  diea  it  imme* 
diately  finks. 

Agree ABLB  tatlie  explanation  Tt^hich  has  now  been  uttempt^^ 
ed,  I  found,  that  when  a  topical  beat  was  applied  to  the  ixxtisict 
of  the  oil,  by  bringing  the  point  of  a  poker,  dully  red  hot,  near- 
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If  into  dontadl,  there  was  foon  produced  a  fuperficial  ftream  or 
efflux  from  the  iron  in  all  dire<^ion8|  which  cleared  the  face  of 
the  oil  from  the  charcoal  duft,  in  a  wider  and  a  wider  circle^  till 
at  laft  the  whole  particles  were  crowded  together  at  the  confines 
of  the  bafon. 

When  the  oil  in  this  experiment  was  Shallow,  having  gold 
leaf  beat  into  very  minute  parts  mixed  with  it,  an  oppofite 
ftream  was  obferved  below,  fetting  in  towards  the  poker  in  all 
direiftions,  and  then  rifing  upwards.  But  this  general  tendency 
of  all  the  parts  of  the  fluid  of  moving  in  queft  of  an  equili- 
brium, is  illuftrated  in  a  very  entertaining  manner  as  follows  : 
Into  a  tea-cup  or  punch-glafs,  nearly  filled  with  pure  water,  pour 
a  defert  fpoonful  of  very  clean  falad  oil,  with  minute  particles 
of  gold  leaf  in  itv  If  the  water  be  cold,  the  oil,  when  poured 
on  at  the  centre,  leifurely  and  continuedly,  will  reft  upon  the 
furface  in  the  form  of  a  lens,  and  remain  infulated  or  equidi- 
flant  from  the  fides  of  the  veffel.  A  little  lamp,  when  put  up- 
on this  lens  of  oil,  and  lighted,  will  fail  and  circulate  as  larger 
ones  do  in  the  bafoii.  If  it  be  now  made  to  ftand  ftill^  it  is 
very  amufing  to  obferve  f he  minute  particles  of  the  gold  per- 
petually thrown  oiit  brifkly  at  the  flern  in  the  fuperficial  cur- 
rent, whilft  the  particles  in  the  fund  of  the  lens  creep  in  all  di- 
rections towards  the  lamp,  and  at  laft  rife  up  under  the  bafe 
towards  the  flame,  as  the  great  centre  of  attradion,  till  they  are 
caught  by  the  retreating  fuperficial  flream,  in  which  they  ra- 
pidly trend  >oflF  to  fome  diftance,  when  again  they  link  to  renew 
the  circulationt 

When  a  patch  6f  paper,  or  a  wafer,  or  fuch  light  body, 
fwims  upon  the  oil  in  the  bafon,  the  point  of  a  hot  iron  held 
near  to  it  makes  it  flit  its  place,  and  move  away  by  a  feeming 
repulfion ;  but,  in  reality,  by  the  heat  generating  a  fuperficial 
ihneam,  flowing  from  the  iron  in  aU  dire<ftions. 
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Again,  if  upon  oil  of  turpentine,  aether,  alcohol,  or  any  of 
the  inflammable  fluids  poflefling  much  tenuity,  you  throw  a 
wafer  much  heated,  it  will  immediately  glide  away,  and  con- 
tinue in  motion  till  it  cools ;  when  the  dream,  which  iflued 
from  fome  part  of  it  mofl  copioufly,  ceaies.  Double  rum,  melt- 
ed tallow,  bees  wax,  and  roiin,  alfo  aflbrd  the  fame  continued 
^flSux  at  the  furface,  upon  a  topical  application  of  heat,  and 
the  fame  phenomena  as  the  oil  does,  when  little  lamps  are  made 
to  fwim  in  them.  It  is  fomewhat  remarkable,  however,  that 
though  the  inflammable  fluids  all  agree  in  this,  yet  the  topical 
application  of  heat,  at  the  furface  of  water,  does  not  produce  fl* 
milar  efie<5ls. 

For  if  the  point  of  a  poker  nearly  red  hot  be  held  very 
clofe  to  the  furface  of  water  in  a  bafon,  the  particles  of  the 
charcoal  duft  do  not  at  all  glide  away  as  they  do  in  the  cafe  of 
oil,  but  feem  to  acquire  only  a  flow  irregular  circular  motion, 
which  in  time  fpreads  wider,  whilft  the  floating  motes  or  particles 
of  duft  keep  nearly  their  relative  places ;  and  the  fame  thing  hap- 
pens, though  the  point  of  the  iron  touches  the  water,  fo.  as  to 
make  it  fimmer. 

I  DO  not  well  know  how  to  account  for  this,  unlefs  it  may  be 
a  confequence  of  the  known  much  lefs  expanfibility  of  water 
by  heat,  compared  to  that  of  the  inflammable  fluids,  and  which 
may  be  fo  inconfiderable  as  not  to  deftroy  the  equilibrium,  lb 
far  as  to  produce  an  efflux  from  the  lighter  and  expanded  fluid 
immediately  under  the  heated  body,  Poflibly,  too,  the  parts 
of  the  water,  as  foon  as  heated,  may  tranfmit  the  furplus  tempe* 
rature  to  the  contiguous  colder  water  much  more  rapidly  than 
the  inflammable  fluids  do  in  like  circumflances,  and  thereby  re- 
fill the  high  temperature,  neceflary  to  that  degree  of  expan* 
fion,  which  would  difturb  the  equilibrium,  and  produce  an  ef* 
flux  i  not  to  mention  that  the  maximum  of  this  temperature 
can  never,  at  any  rate,  exceed  212^,  the  boiling  point  of  waten 
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That  the  equilibrium,  however,  amongft  the  parts  of  water, 
is  diflurbed  by  the  local  application  of  heat,  though  in  a  much 
fmaller  degree  that  what  obtains  among  the  inflammable  fluids, 
appears  from  an  experiment  I  was  led  to  make  with  a  fmali 
thin  cup  fwimming  on  water,  and  fo  contrived  as  to  carry  and 
feed  with  oil  a  wick,  placed  a  little  way  down  from  the  lip  in 
the  infide,  fo  as  to  be  on  a  level  with  the  water-  The  confe- 
quence  of  this  conftru<5lion  was,  that  the  cup  moved  upon  the 
water  very  flowly,  but  always  with  the  flame  evidently  ftern-- 
mod.  The  fame  cup,  when  taken  from  the  water,  and  put  in- 
to a  bafon  of  ftrong  rum,  failed  a  great  deal  falter,  and  accord-* 
ing  to  the  fame  uiual  law. 

I  A  M  much  afraid,  that  by  this  time  I  have  wearied  you  by 
fuch  a  detail  of  minute  fadls  and  circumflances,  and  by  thofe 
frequent  repetitions  which  every  new  fubjedt  more  or  lefs  re^ 
quires..    And  I  ever  remain, 

Dear  Sir, 

Your  moft'  obedient  faithful  fervant^ 

Pat.  Wilson.. 


P.  S.  Should  you  be  inclined  to  repeat  any  of  the  experi- 
ments,  the  following  diredions  and  mifcellaneous  obfervations. 
may  be  attended  to :  The  thread  I  made  ufe  of  for  the  wicks 
was  of  diat  foft  kind  commonly  employed  in  the  flowering  of 
muflin.  After  making  die  punaure  in  the  bafe,  you  put  through 
a  bit  of  the  thread,  which  clip  fhort  oflF  below,  and  with  a  pin 
force  in  the  burr  gently  round  the  thread,  to  give  the  bafe  a 
proper  hold  of  it.  Then  clip  away  the  fuperfluous  thread  above,, 
leaving  the  wick  about  a  quarter  of  an  inch  long ;  and  fo  the 
lamp  is  completed.  Set  it  then  upon  the  oil,  by  taking  hold  of 
the  wick,  that  the  paper  bafe  may  not  be  bent  or  diftorted  by 

handling 
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handling  it ;  and,  after  the  wick  is  touched  with  a  drop  of  oil, 
it  is  ready  for  being  lighted.  For  this  purpofe,  a  bit  of  pack 
thread,  which  has  been  fleeped  in  oil,  is  a  cleanly  and  conve- 
nient match,  and  iheds  no  impurities  on  the  oil,  as  a  candle  or 
wax  taper  would  do. 

When  you  want  the  lamps  to  circulate,  the  oil  muft  be  very 
pure,  and  brought  into  full  contadl  with  the  iides  of  the  glafs. 
The  oil,  and  the  bafon  or  falver,  ftiould  all  be  allowed  to  come 
to  the  fame  temperature,  between  ^s-""  and  60**  of  Fahrenheit, 
For  if  any  part  of  the  brim  be  much  hotter  than  the  reft,  the 
lamp,  on  arriving  there,  will  leave  the  fide,  by  the  current  iflu- 
ing  from  the  heated  part  forcing  it  away. 

Sometimes  the  lamp,  when  failing,  veers  a  little  into  a  diJEFe- 
rent  direction,  by  the  bafe  altering  or  warping  by  the  fcorching 
heat  of  the  flame,  which  determines  the  ftream  to  flow  out  mofl 
copioufly  at  a  different  part  of  the  bafe. 

In  the  melted  greafe  which  lies  round  the  wick  of  a  .common 
candle  when  lighted,  there  are  fometimes  obferved  atoms,  which 
have  been  left  by  the  fnuffers,  moving  to  and  from  the  flame 
continuallyt  Thefe  motions  have  been  conceived  by  fome  as 
occafioned  by  attradlions  and*  repulfions,  in  confequence  of  an 
eledlrical  quality  imputed  to  the  flame.  It  fliould  feem,  how- 
ever, that  they  depend  merely  upon  oppofite  currents  at  the  fur- 
face,  and  immediately  below  the  furface  of  the  melted  greafe;, 
according  to  the  principle  above  explained. 
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munkaud  in  a  Letter  from  WlLLlAM  Hall^  Efq;  ofWbite^ 
Hall^Y.  R.  S.  Edin.  to  Sir  JJMES  Hall^  Bart.  F.  R.  S.. 
£din«. 
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De A R  Sir  James,  Wbiteball,  near  Berwick,  April 2. 17 96^ 

I  Send  under  cover  the  reprefentadon  of  a  very  Angular  Halo- 
of  the  Moon,  (See  PL  V.),  fecn  here  on  the  night  of  the  1 8th 
of  February  laft,  about  i  o  o'clock,  and  this  T  have  hitherto  delay** 
cd,  in  order,  if  poffible,  to  gain  farther  information  in  the  neigh- 
bourhood concerning  iu 

During  the  fliort  continuance  of  the  fmall  halo,  which  did 
not  exceed  10  minutes  after  I  got  notice  of  it,  I  could  not  lay 
my  hands  on  any  other  inftrument  to  take  the  angles,  but  a  Sis- 
son's  theodolite,  which,  unluckily,  having  been  conftrudled  fo 
as  not  to  admit  of  a  vertical  angle  fo  great  as  the  moon's  alti- 
tude then  was,  1  laid  it  afide,  not  recoUeding  that  it  might  have 
meafured  ftveral  of  the  fmaller  angles.  But  I.  obferved  fundry 
marks,  from  which  I  took  the  angles  as  exadly  as  I  could  next 

day. 

The  moon  was  about  S.  \V.  and  her  altitude  nearly  54"*,, 
which  of  confequence  was  alfo  the  altitude  of  the  limb  of  the 
greater  halo^  where  it  was  higheft,  and  where  it  paJGTed  through , 
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the  moon ;  the  akinide  of  its  oppofite  limb  was  14** ;  fo  that 
its  diameter  fubtended  an  angle  of  no  lefs  than  a  hundred  and 
twelve  degrees. 

Th£  diameter  of  the  fmall  halo,  which  appeared  to  be  a  per- 
fedl  circle,  with  the  moon  in  its  centre,  I  found,  after  repeated 
trials,  was  under  12*^,  and  more  than  8*  j  but  as  the  different 
diameters  of  the  large  halo  were  not  meafured,  it  cannot  pofi- 
tively  be  affirmed  that  it  was  an  exadl  circle  ;  on  the  contrary, 
its  limb  did  not  feem  to  interfe<fl  the  fmall  circle  quite  fo  much 
at  right  angles,  as  the  circular  arch  delineated  in  the  plan.  It 
may  therefore  have  been  fomewhat  eliptical. 

The  fmall  circle  was  remarkably  bright,  particularly  at  We^ 
Rejiony  about  five  miles  to  the  northward,  the  only  other  place 
where  the  halo  was  obferved,  and  where  it  was  thought  to  fend 
forth  flame.  The  fmall  halo  alfo  continued  there  much  long- 
er than  here,  where  fome  thin  fleecy  clouds  foon  put  an  end  to 
it,  but  the  large  halo  continued  with  us  near  an  hour. 

The  weather  about  this  time  was,  for  the  feafon,  remark- 
ably mild,  particularly  on  the  day  of  the  halo.  The  Iky  was 
pretty  clear  all  that  day,  and  alfo  in  the  evening ;  but  at  the 
time  of  the  halo  there  was  a  fmall  degree  of  hazinefs,  particu- 
larly towards  the  north,  which  did  not  however  prevent  the 
moon  from  fliining  with  brightnefs  ;  and  the  ftars  were  even 
vifible  within  the  circle  of  the  fmall  halo :  there  was  little  or 
no  wind. 

The  circles  or  belts  of  both  halos  are  reprefented  in  the  plan, 
nearly  of  their  apparent  breadth,  or  perhaps  a  little  broader  j  the 
light  of  both  was  whitifh,  and  confiderably  bright,  without  co- 
lour ;  that  of  the  large  circle  was  the  paler  of  the  two,  particu- 
larly where  it  paffed  through  the  fmall  circle :  to  the  northward 
it  was  fomewhat  obfcure. 

By  means  of  the  angles  taken  as  above,  after  having  afcer- 
tained,  on  a  vertical  circle  of  the  heavens^  the  fituations  of  the 

moon. 
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moon,  of  the  fmall  halo,  and  of  the  north-eaftern  limb  of  the 
large  halo,  whofe  fouth-weftern  limb  pafled  through  the  moon, 
the  whole  was  projedled  on  the  horizontal  plane,  as  in  the  figure 
already  referred  to. '  The  moon,  a  little  more  than  half,  is  pla- 
ced in  the  centre  of  the  fmaller  halo ;  and  both  halos  are  repre- 
fented  in  their  true  fituations,  relatively  to  the  horizon,  and  in 
the  circular  fliape  which  they  appeared  to  have,  though  they 
ought  perhaps  to  have  been  fomewhat  forefhortened,.  and  thrown 
into  an  elliptic  form. 

This  halo,  as  you  will  fee  by  the  above  defcription,  appears: 
to  be  of  the  kind  called  by  the  learned  a  Corona ;  and  as  it 
fomewhat  refembles  the  famous  one  of  the  fun,  ohfcrved  at 
Rome  in  the  year  1629,  and  defcribed  by  Scheiner*,  it  defervea 
the  more  attention,  efpecially  as  the  great  halo,  on  the.  prefent 
occafion,  having  its  fouth-weftern  limb  elevated  to  the  height 
of  54^,  and  its  north-eaftern  depreifed  to  within  14^  of  the  ho- 
rizon, was  in  an  oblique  pofition,  not  eafily  reconciled  with  the 
theory  of  Huygens,  which  feems  to  require  that  fuch  circles 
fhould  be  equally  elevated  above  the  horizon  all  round.  It  alfo 
ihews,  that  Scheiner's  original  plan  of  the  halo  at  Rome, 
which  reprefented  it  as  oblique,  may  have  been  right,  and  that 
HuYGENs*s  corredlion,  which  makes  it  parallel  to  the  horizon,, 
was  probably  an  erroneous  conje<5lure. 

I  am. 

Dear  Sir  James,    , 

Your  hum.ble  fervant, 

♦  Sbuth's  Optics,  voL  I.  f  534. 
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VIII.    A  New  Series  for  the  Rectification  of  the  Ellipsis  ; 

together  with  fame  Observations  on  the  Evolution 

of  the  Formula  {a^  +  A«  —  ^ah  cof^)*.    By  James 

IvoRT,  A.  M.     Communicated  by  John  Platfair^  Pro- 

fcffor  of  Mathematics  in  the  Univerjity  of  Edinburgh. 


[Read  Nov.  7.  1796.] 


Bear  Sir, 


HAVING^  as  you  know,  beftowed  a  good  deal  of  time  and 
attention  on  the  ftudy  of  that  part  of  ph jfical  aftronomy 
which  relates  to  the  mutual  difturbances  of  the  planets,  I  have, 
naturally,  been  led  to  coniider  the  various  methods  of  refolviag 
the  formula  {a*  +  ^*  —  tab  cof ^)*  into  infiboite  feries  of  the 
form  A + B  cof ^  +  C  cof  2^  +  &c.  In  the  courfe  of  thefe  in- 
veftigationSy  a  ieries  for  the  redlification  of  the  ellipfis  occurred 
to  me,  remarkable  for  its  fimplicity,  as  well  as  its  rapid  conver- 
gency.  As  I  believe  it  to  be  new,  1  fend  it  you,  inclofed,  to- 
gether  with  fome  remarks  on  the  evolution  of  the  formula  juft 
mentioned,  which,  if  you  think  proper,  you  may  fubmit  to  the 
confideration  of  the  Royal  Society. 

I  am.  Dear  Sir, 

Your^s,  &c. 

Douox.A8TowK»  jiear  Forfar,  7  T*«.i>e  1^^^^ 

20th  oaobcr  1796.      i  James  Ivory. 

To  Mr  John  Playfair^  Pro- 
feffor  of  Mathematics,  ISc. 
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Let  (  denote  the  excentricity  of  an  ellipie,  of  which  the  iemi- 
tranfverfe  axis  is  unity,  and  tr  the  length  of  the  femicircle,  ra- 
dius being  unity :  Then, 

if  we  put  f  =  ,+^^_^^f 
half  the  periphery  of  the  ellipfis  will  be 

w*  ♦*     T*  »*     r*    ^*      •  ■     «*     T*     -»*     r« 


/ 


j> 


I I* g4 . g^ &c.]. 

2       1  2.4    a*  4  2. 4^6    2. 4. 6  ' 


*  • 

the  coefScientg  being  the  fquares  of  the  coefficients  of  the  radi- 
cal •  I  —  $\ 

The  common  ieries  is, 

u    1  i.z   X.J  X.X.3   x.3.5 

2*4    2*4  2. 4^6   2.4.6 

The  firft  of  thefe  feries  converges  fafter  than  the  other  on  two 
accounts :  firft,  becaufe  the  coefficients  decrea^  more  rapidly  i 
and^  next,  becanfe  e  is  very  fmall  in  comparifon  of  f,  even 

d  •  X  x 

when  f  is  great :  Thus,  if  »  be  j-,  e  will  be  j,  znde*  =  -^^ 

In*  order   to  point  out  the   way  in  which  the  preceding 

feries  was  difcovered,  let  us  fuppofe  {a^  +  i*  —  206  cof  ^)« 

_ 

=  A  +  B  cof^  +  C  cof  2(p  +  &c. ;  and  to  determine  the 
coefficients,  A,  B,  C,  &c.  let  us,  with  M.  de  la  Grange, 
confider  the  qxiantity  {a^  +  ^*  — -  ^^^  cof  ^)  as  the  produdl  of 

the    two    imaginary    expreffions    la  —  bc^^'^  ^1,  and 
\a  —  ^tf  ~  *  ^  ~  ' j,  where  c  denotes   the   number  whofe  hy- 
perbolic logarithm  is  unity.     Then,  by  expanding  the  powers 
(a^bc*^-^)\^axd  [a^bc-^^-^y    into    the    fe- 

ries^i"(i-.«.f^*/-»  +  ^r^*^-»_g^^3f/-»  +  &c.) 

/  3  ^^^ 


7u    (-.:-/    'i:-'     -(    >^    >^---^  ^-^ 
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we  have  «  =  «,  /3  =  "'  "•"%  y  =*"""*"  ~  *  &c. 

Then  multiplying  thefe  two  feries  together,  and  putting 

2toim^  for  Its  imaginary  value  c  +^  we 

fliall  find,  on  equating  the  terms, 

and  fo  on. 

Of  the  feveral  feries  for  A,  B>  C,  &c.  the  fir  ft  deferves  parti- 
cular attention,  on  account  of  the  fimplicity  of  the  law  of  its 
terms.  It  deferves  the  more  attention,  too,  that  the  whole  fluent 

r^  (^*  +  ^*  —  ^^  cof^)*,  generated  while  ^  from  o  becomes 

=:  IT,  half  the  circumference  of  the  circle,  is  r:  A  +  tr :  all  the  ^  ^^ 

other  tenns  of  the  fluent  then  vanifliing.  - 

Suppose  now,  in  an  ellipfis,  the  femi-tranfVerfe  =  i,  the  ex-* 
centricity  =  •,  and  ^  an  arch  of  the  circumfcribing  circle,  rec- 
koned from  the  extremity  of  the  tranfverfe  :  then  the  fluxion 
of  the  correfpondent  arch  of  the  ellipfis,  cut  off  by  the  fame 

ordinate,  will  be  =  <p  •  i  —  i*  cof  »^. 


I       ■     X 


In  this  expreflion^  I  write  j--f  ^^  cof  2^,  for  cof.  Y:  and  put 

the  refult,  i  •  i  —  T  ""  V  ^^^^^  =  ^  ^a*  +  ^*  —  2ab  cof  2^, 
a  and  b  being  indeterminate  quantities. 

To  determine  a  and  ^,  we  have  «*  +  3*  =  i  —  — ,and  iab  =  —  • 


whence  a-j-  bzz  i,  and  a  —  ^rzv'i—  j*fo  that  a  =  -"^  ^  ' "~  ** 


and  b  =  ^-V"^-**. 

2 


Ya 
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I  THUS  obtain  q>  •"  i  —  •*  cof *^  =  ^  •  ^i*  +  **  —  ^^  cof  2^ : 
and^  taking  the  whole  fluent,  while  ^  from  o  becomes  =  ir,  it  is 
manifeft,  from  what  has  been  premifed,  that  the  femiperiphery 
of  the  ellipfis  is  = 


i 1—4/ 1 — £*  1^ /I      I        1 

the   femiperiphery  of  the  ellipiis  =  ^^  X: 

In  this  feriesj.as  was  before  obferved,  «  is  a  finall  fradlion- 
even  when  «  is  very  confiderable,  and.  the  coefficients  are 
more  iimple  in  the  law  of  progreffion,  and  converge  fafter,  (ef- 
pecially  in  the  firft  terms) j  than  in  the  common  feriefr- 

If  we  fuppofe  the  ellipfis  to  be^  infinitely  flattened,  in  which 
cafe  •  =  I,  ancl  e  =  i,.  and  the  femiperiphery  =  2,  this  feries 

gives  2  =  }  Xfi  +  ^:>{^f  +  j4^.+  &cO,andfo 

-^  -  I  +il  +  '*•''  -4-  llliliil  4.  '''''3*5*  J,  -  ^ 

BOT,  we  may  remark,  that  as  we  have  here  obtained  the  fum 
of  the  fquares  of  the  coefficients  of  the  binomial  when,  the  ex- 
ponent is  t  r  fi>»  from  die  feme  fource,  we  may  determine  the 
fum  of  the  fquares  of  the  coefficients  correfponding  to  any  other 
exponent,  at  lead  by  a  fluent. 

For  taking  the  whole  fluent  when  ^  :=  «>j  we  have 

/(^,.  +  3«-.2^cof^)"^  =  ^-„(,+«i.f4+/3\^4-y'.K-f&c,) 
and  fo  when  a  s:  i  ^  and  3  =:  1, . 


/(^'  +  ^'7"^^°^^)''^=i-fo«+/g*+r»+&c. 


Now, 
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Now,  when  ^  =  i,  and  o  =  i,j  ^(^*  +  3*  —  2^3^cof^)  =  2*"  X 
r  ^  (fin^),    bccaufe  2  (fin|-)  **  =  i  —  cof  ^ :  we  thus  obtain 

the  whole  fluent  to  be  taken  when  ^  =  w,  or  j  =  j-  • 
If  we  put  x  =  fin  f ,  we  (hall  have 


•i-*»  =  II  +  a*  +  jS*  +  7»  +  &C, 


the  whole  fluent  to  be  taken  when  x  =  i ;  and  in  this  formula 
n  is  any  number  fraiftional  or  integral,  pofitive  or  negative ;  and 
^9  /3»  7»  &c«  the  coeflicients  of  the  binomial  raifed  to  a  power 
of  which  the  exponent  is  n. 
When  nis  2,  whole  pofidve.  number, 

■  =  — ^-| ^^ — iz— — 9  la  the  cafe  when  jc  =:  i : 

Andfo,  2'"x;;3j;;;;^V'^='  +  **+^+y*  +  ^<^' 

Now,  2«  X  '-g-s '••(»« --O  ig  no  otijgj  jjjan  tKe  coefficient  of 

the  middle  term  of  a  binomial,  raifed  to  the  power  exprefled  by 
2/1 :    Hence  we  have  a  very  curious  property  of  thofe  niunbers :. 
viz.  that  tbefum  of  the  fquares  of  the  coefficients  of  a  binomial^  the 
exponent  being  n,  is  equal  to  tbe  coefficient  of  the  middle  term  of  a 
binomial^  ofwbicb  the  exponent  is  2n. 

Another  remark,  which  I  have  to  offer  on  this  fubjedl,  'may 
be  confidered  not  only  as  curious,  in  an  analytical  point  of  view, 
but  as,  in  £bme  meafure,  accomplifliing  an  obje<ft  that  has  much 
engaged  the  attention  of  mathematicians. 

In  the  computation  of  the  planetary  difturbances,  it  becomes 

neceflary  to  evolve  the  fraction  {a^  +  i*  —  2ab  cof  ^)       into  a 
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feries  of  this  form,  A  +  B  cof  ^  +  C  cof  2^  +  &c.  The  quan- 
tities a  and  b  reprefent  the  diftances  of  the  diftnrbing  planets 
from  the  fun ;  and  when  thefe  bear  fo  great  a  proportion  to  one 
another,  (as  in  the  cafe  of  Jupiter  and  Saturn,  or  Venus  and  the 

Earth),  that  the  fraction  -  is  large,  it  becomes  extremely  difficult 

to  compute  the  coefficients  A,  B,  &c.  by  feries,  on  account  of 
the  great  number  of  terms  that  muft  be;  taken  in.  This  matter 
not  a  little  perplexed  the  firft  geometers  who  confidered  this 
fubjedl,  and  they  were  obliged  to  approximate  to  the  quantities 
fought  by  the  method  of  quadratures,  and  by  other  artifices- 
Two  things  are  to  be  attended  to  with  regard  to  the  quanti- 
ties A,  B,  C,  &c.  The  firft  is.  That  it  is  not  neceilary  to  com-* 
pute  all  of  them  feparately  by  feries,  or  by  other  methods :  They 
form  a  recurring  feries ;  and  the  two  firft  being  fo  computed,  all 
die  reft  may  be  derived  from  them^  The  fecond  thing  is.  That 
the  quantities  A  and  B  having  been  computed  for  any  exponent 
Tiy  the  c(»Tefpondent  quantities  are  thence  derived,  by  eafy  for- 
mulae, for  the  exponents  «-f-i,  '^H"^;  ^^^i^  « —  ^;  «id  in 
general  for  the  exponent  tt-\-m^tn  being  any  integer  number, 
pofitive  or  negative. 

From  thefe  remarks,  it  follows,  that  the  whole  difficulty  lies 
in  the  computation  of  the  two  firft  quantities,  A  and  B ;  and 
that  we  are  not  confined  to  a  given  exponent  »,  but  may 
choofe  any  one  in  the  feries,  /ir+i,  ;i  +  2,&c.;  n — !,« — 2,&c.'; 
that  will  render  the  computation  moft  eafy  and  expeditious. 
Thus,  in  order  to  compute  the  quantities  A  and  B,  for  the 

3 
a 

nent  +  ^,  which,  in  the  whole  feries  of  exponents  +  -.  +    •> 

—  \  —  2,  &c.  is  the  moft  favourable  for  computation,  on  ac- 
count of  the  convergency  of  the  coefficients  of  the  feries  for  A 
and  B. 

In 


2 
exponent    —  -,  M.  dela  Grange  makes  choice  of  the  expo- 
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In  coniidering  thefe  fubjedls^  however,  I  have  fallen  upon  a 
method  of  computing  the  quantities  A  and  B  for  the  exponent 

— J  by  feries  that  converge  fo  faft,  that,  even  taking  the  moft 

imfavourable  cafe  that  occurs  in  the  theory  of  the  planets,  xyfo 
or  three  terms  give  the  values  required  vsrith  a  fufBcient  degree 
of  exadtnefs.     This  is  what  I  am  now  to  communicate.   . 

We  are  then  to  confider  the  expreifion  (tf*+3* — 2abco£(p) 
z=  ^    ^    :  for  the  fake  of  fimplicity  in  calculation, 

I  write  -  =  ^,   throwing  out  a  altogether  ;     and  I  fuppofe 
^ J5 P-r  =  A  +  B  cof  ^  +  C  cof  2(p  +  &c. 

Let  >|/  be  an  angle,  fo  related  to  ^,  that  fin  (t//  —  ^)  zr  r  fin  a|/  : 
It  is  obvious,  from  this  formula,  that  -J/  =  ^  wheri  fin  a//  =  o, 
that  is,  when  >J/  is  equal  to  o,  or  to  ir,  2o',  &c. 

We  have  then,  cof  (>|/  —  ip)  =  /i  —  c^  fin^^//:  and  takmg 

.  .        .  ^   f  cof  4^x4^  _       c  cof 4.  X I      ^ 

the  fluxions,^  —  ^  —  cofc+— 4.)  —  ^(j  —  <:*  fin »+) ' 


•         1/1  —  g*fin  '4^  —  gcof4^ 

whenccip =tj/  X        y^i  —  c^hn-^ 

But  (/i  —c*  fan'i^  —  ^  cof >|.)*  =  i  —  c»  fin*>|/  +  c^ cof '-^z 

—  2^  cof -4/.  Vi  —  r^  fin*^  =  I  4-  ^*  —  2c»  fin  ^>|/  —  2^"  cofA|/ 
v^i  —c^  fin24',  (becaufe  c^cof  *a|/  =r»  —  r'fin^>|/)  =  i  +  ^* 

—  2(r  X  (cifin>|/  X  fin^*^  +  cof>^  Vi  —  ^*  fin  ^4^).  Now,  if  we 
write  for  c^n-^  its  equal, fin  (>|/  —  (p\  and  for  t/i  —  ^^  fin  ^^ 
its  equal;  cof  (%/>  — ^),  we  fliall  have  r  fin>|/  X  fin^//  +  cof  ^^  X 
•  i  — c^  fin*4^  =  fin('v/^  —  ^)xfin^  +  qo{^  X  cof (a|/  —  (p) 

—  cof  ^  :    which    being    fubftituted,    there   comes    out 

(•i  —  c'  fin*^' —  c  cof -4^)^  =  I  4-  ^*  -^  ar  cof <p. 

Our 


V  \ 
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Ou  R  fluxional  formula  thus  becomes  ^  = 
:  •'  tiJZiif^g  :  whence  ^  -  ^ 

I  NEXT  transform  the  quantity  ^  1  —  r*  fin  ^+  as  in  the  in- 


veftigation for  the  elliptic  feries,  and  puttipg  c'  =:  ^~^'"^^\  I 


find 


•7=7^5^^  =  i^I±Z;±^^lI,  and  fo-^ L. 


Now,  taking  the  fluents  when  ^  =  ir,  and  -v//  =  ir,  we  fliall 
^^  "^V-x  +  c^-laccofe   =  A  X  ir :   And  according  to  the  me- 
thod  of  M.  DE  LA  Grange,  /  .  ^.^t  ^    ^  .  =  i^  X 


Hence 


« 

(l  +  a-^  '^^  +  ^(^*  +  &c.)  : 

(i  +  j^*  f "  +  |r|^  <^*  +  &c.).    And  in  thi«  value  of  A,  c'  wiU 

be  a  finall  fradlion,  even  though  c  be  large ;  and  the  feries  will 
therefore  converge  very  faft. 

But,  taking  the  value  of  A  dire<aiy  in  a  feries,  we  have 

A  =  1  +  11  ^«  4.  i;^  c*  +  &c.  Andfo  I  +  il  r«  +  j^c* 

4-&C.  =  (i4-f')x(i4.il<«4.i;ill^4  4.&c.)      Now, 

the  two  feries  being  exaaiy  alike,  it  is  evident  that  we  may 
transform  the  one,  as  we  have  transformed  the  other,  and  that,  if 

''*'P^'''"=  TTT^^^eihaUhave  i-\-$c"  +i^2lr'*  = 
(1+  ^)  X  (i  +  ^-1  c"^  +^c"^-^  &c.):  whence  A  =  (.  +C) 

(1+ ^)  (i  +  ,^^' +  i;i|l  ^4  +  &c.). 

It 
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It  is  manlfeft  we  may  proceed  in  this  manner  as  far  as  we 

pleafe,  and  that,  if  we  put  C"  =  ,^^^7^;  c"-  =  \^'^\Z'^.l 

and  fb  on,  we  ihall  have  the  value  of  A  in  an  infinite  produ^b, 

A  =  (i  +  c')  X  (?  +  O  X  (l  +  O  (i  +  C)  X  &c,  the 
quantities  c\  (f^  c"\  i"^  &c.  converging  very  rapidly. 

Nothing  more  feems  to  be  wifhed  for,  with  regard  to  the 
computation  of  the  quantity  A  :  iince  we  can,  by  methods  fuf- 
ficiently  iimple,  exhibit  the  value  of  it  in  feries  that  {hall  con* 
verge  as  faft  as  we  pleafe.     By  a  fimilar  mode  of  reafoning,  I. 

find  the  feries   I  --i^y*+|;|:^y^  —  ;^^  y*   +  &c. 

(which  occurs  in  determining  the  time  of  a  body's  defcenc  in 

the  arch  of  a  circle),  =  (i  L^  rj  X  (i  +  ^  ^»  +  |^!  ^*  4^ 


!!'l!'irg*  +  &c:)  where  c  =  vt^^^f  *  <<>  that  the  fumma- 

tion  of  this  feries  alfo  is  accomplifhed  by  the  method  above* 

Lhave  now  only. to  explain  the  method  of  computing  B*  For 
this  purpofe  I  reiUme,, 

•.^.»l».caf,.  =  A  +  »  *=°^^  +  C  <=«f  ^^.  +  ^^' 

Multiply  by  a  cof^,  and  there  refults 

,    JT^* — f^=  B  +  (aA  +  C)  cof^  +  &c.. 
whence  it  is  manifefl  that  the  whole  fluent 

r  ^.    ^^^»x»  '    ^  ^j^^  ^  =  IT,  is  equal  to  B  X  ir. 


'  '     '- 


I^ROM  the  preceding  invefligation  we  have  ^  ^ 


«4> 


.      ^£  >Li  and  cof «  =  r  fin  ^'^  +  cof +,  ^1  —  c?  fin  *+, 

* 

Vol*  IV,  Z.  whence. 
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(L+O  ^ 


'*'"*  =  i  +  ^i'-^i'  '•'<*  fobftitudoM  being  made,  we  get 

»»cof»  _.^^  0-K^i  ^  (H-O^cof.^ 

+  2  4'  Cof  J'. 

Suppose  now, -—-i^^j^^=:A^—B'cofi*+t'cof4.|.--&c. 

it  18  evident,  from  what  goes  before,  that,  taking  the  fluents  of 
the  above  fluxions,  when  f  and  4*  =:  »,  we  fliaU  have.  B  X  « 

=  t  X  (i  +  C)  X  (A'  +4)  X  •,  and  fo  B  =  c  X  (I  +  c')  X 

(A'  +  l). 

The  values  of  A'  and  B*,  in  feries  according  to  the  method 
of  M.  OE  LA  Grange,  are 

—        "^  a»  '^  a».4»  "^  a».4».6»  ''      ^  **^ 

»  ^a      ^a    a.4         Ta.4a.4.6'^    T"  «C.; 

which  feries  converge  very  faft,  on  account  of  the  finalhiefs  of 
c' in  refpedt  of  r.  . 

If,  however,  it  be  required  to  find  the  value  <]£  B  by  feries 
mU  more  converging,  we  may  eafily  do  fo :  For  it  ^ia*  manifeft 
that  B  and  B'  are  fimilar  fandiQns  of  c  and  c' :  and  that  if  we 


make 


A% 


•    r 
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A'-,  A",  &C. ;  B",  B'-',  &c  to  denote  the  correfponding  walues  t£ 
A' and  B',  xee  Ihall  have 

:  b  =  c..(i+^0(A'  +  t) 


,       B"  =.c".  (I  +  *"0  (A":  +  V)  .^c.  :     .  ..    , 

Now,  remarking  that  A'  =  (i  -f-  c")  A";  A^'  =.(i  +  C")  A", 
&c.  we  have  thefbflo^Ihg  values  ofTB  : 

B=c  X  (i  +  J).  (I +^).  ti+o'A'^^^  f(/+d(i +or. 

Anld'tire  rria^ 'j^rocee^'iii'tk^^  maiiiier  to  Had  tne  vklue  of  fe  la 
feries  tbdt'Aall  conVdrge  as  faft  as  we  pleafe.  ., 

As  the  quantities  c',  (/\  d"^  &c..  dimmifh  very  faCk^  the  feiries 
A',  A'',  A''^  Will  'approach  M^^^  to  unity^  ind  B',  B%  B"'  will 
decteafe' t^pi'dly  to  liothih^,:  ^ehce  we  have  ultixpnately^j^ 

&c. 

or,  fince  A  =  (i  +7')'  (k  +  'f^)'  ( i  '4-  c'")  &c."  :'*  ' 

B  =  f  X  (i  +  -  +  ^_  +-._..Y  +  «c-)  X  A. 


r,  f 


degree  or  cchavergency  of  tnc  quantities 
p',  c*^  &c.  if  we  .take  the  infinite  fcries.by  which  they  are  de- 

rived  one  from  another.    Now,  ify  =    7*  ^       *^>  then  alib^ = 

r-+'5-+ gT'+f^+^c. :  whence  it  is  obvious,  that  in  the 

fcrics  of  quantities  r,  c\  (f^  &c.  the  fourth  part  of  the  fquare  of 

Z  2  wfj 
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any  term  is  nearly  equal  to  the  following  term^  and  the  rapidity 
with  which  the  feries  decreafes  is  therefore. very  great. 

The  method,  then,  that  refults  from  the  preceding  inveftiga- 
tions  for  computing  A  and  B,  is  fhortly  this  : 

Put  c'  zz  '  "^  .  *  ~  ^'    :  and  compute 

Then  A  =  (i  +  C)  x  M^  and 

The  feries  M  and  N  will  converge  fo  fail,  eren  in  the  mod 
unfavourable  cafe  that  occurs  in  the  theory  of  the  planets,  that 
the  filrft  three  terms  will  give  the  fums  fufficiently  exadt ;  and 
it  will  therefore  not  be  neceflary  to  have  recourie  to  the  more 
converging  feries  A'"  and  B'^ 

Such  is  the  method  that  I  had  firft  imagined,  for  facilitating 
thefe  fort  of  computations.  I  have  fince  found,  however,  that 
by  means  of  the  common  tables  of  fines  and  tangents,  the  quaxi- 
dties  A  and  B  may  be  computed  in  a  flill  eafier  way  from  the 
expreflions, 

A  =  (I  +  O  (i  +  O  (I  +  O  &c- 


j^^coCm 


For  jfcizGnmf  then v^i  —  <^*  =  cof «  and  c'  zz  ^  Scotia 
zz  tan*  ^ .  confequently  i  +  ^'  =  fee*  ^     In  like  manner^  if 

«'  =  finfs',  tf'  =  fin  fl/,  &c.  we  fhaHl  have  finn'  =  tan'  ^ ; 

finw* 


t    • 
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^^»     A^^m* 


fin «^  =  tan^  '=-^atld  fo  on;  And  r.+  c^  =  fee*  ^f   i  +  c''  ^ 


«•" 


fee'  — ,  and  fo  on.    Thus  : 


A  =  fee*  t  X  fee    T  X  fee*  ^  X  &c. 

A  2  2 

To  find  the  logarithm  of  A,  we  have  then  only  to  add  togCr 

ther  the  logarithm  fecants  of  the  angles  l^i^^—^  &c,  to  dimi- 

nifh  the  ium  by  as  many  times  the  radius  as  there  are  fecants, 
and  to  take  twice  the  remainder.  As  the  angles  m^  ni^  nf^  &c. 
decreafe  very  fafl,  it  will  feldom  be  neceffary  to  compute  more 
than  two  or  three  of  them. 

The  feries  (i  +  j  +  j-  -5-+ ;^*  7-  -j"  +  &c.)  is  alfb  readily  com- 
puted fromthe  tables;  becaufe  the  logarithms  of  (f^c^^  c'%  &c«  be- 
ing the  fines  of  the  angles  m\n£^SLc^  are  all  found  in  the  ta- 
bles. 

As  an  example,  let  c  =  0.72333  :  which  is  the  fra^on  that 
arifes  from  dividing  the  mean  diftance  of  Venus  from  the  fuUt 
by  the  mean  diflance  of  theEarth;  and  this  is  the  moft  unfa- 
vourable cafe  that  occurs  in  the  theory  of  the  {rfanets :  Then  to 
compute  A,  I  find,  in  the.  table  of  natural  fines,  that  0.72333  cor- 
refponds  to  46*  19'  48-^";  we  have  therefore 

m  =46*  19' 487^ 

•  •     •  • 

L.  tan  ^  =  L  tan  aj*  9'  54^'  =  9.6313206 


L.  final's 
L.  ffi*  =  lo*  3a*  5/ 


9.2626413 


L.tan-T=Ltan5*  16*  28^'  =  8.9652949 


L.  finiii'z: 
L.  nf:si  o*  39'  18' 


7-930589« 


L.  fee-  =  10.0365070 


L.  fee  r 

9 


=:  iaooi8429 


Lt  tan 
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2 


L.  tan  —  =  L  tan  o*"  .14'  39^.^  7.6^95664 

2 


L.  finw'"  —      5-^59i328 

As  ^"-  will  only  be  a  few  feconds,  ic  may 
be  negle(fle(L 

Hence  A  2s  1.19318 


'f 


L*  .fee  —  S'  10,0000039 


<=>-0383538 
2 


Lt  A   ::^    q.07$7076 


To  compute  B,let  S  =1  +|+  r  ?  +  ^^• 


a    2 


./ 


L.  ^'  ~  1.  fin  w'  c:  9,262641^  J 
L.  c*  =  I  fin  «^  c:  7.9305898 '    . 


-'    • 


X  /  :?:  i.oooooo 

J .  .=0.091540 
J.  ^'=0.000390 


L  c'*  er^  =  7.1932310 


S      =  1^09 1^36 


• 


'  *  f    #•  •• 


r    I 


-t  1 


1:'. 


'  •  'li.  :c  3'.' 1*559^3  65 


*  '  • 


C-  . 


4 


Xi*  B  =  z«974238^,  and'^^  l:^  0.942408 


;t   ."; 


*.   -!    IX. 


♦-  ».  -^ 


I   * 


♦IB:!  .  < 


1  _ 


;^^^' ',-■■'>•: 


—     «V   ;•'♦       t 
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IX.  yif  Short  Mineralogical  Description  of  the  Mouk- 
TAIN  ^Gibraltar.  By  Major  Imrie.  Communicated 
by  the  Reverend  JOHN  Walker^  D.  D.  Profejffbr  of  Na- 
tural Hijtory  in  the  Univerjity  of  Edinburgh. 


l^ReadJufy  ^.  1797.] 


THE  mountain  of  Gibraltar  is  fituated  in  36^.  9'  north  lati^ 
tude,  and  in  5^«  17'  eaft  longitude  from  Greenwich.  It  is 
the  promontory  which^  with  that  of  Ceuta  upon .  the  oppofite 
coaft  of  Barbary^  forms  th^  entrance  of  the  $traits  of  Gibraltar 
from'  the  Mediterranean ;  and  ]&uropa  Pointy  which  is  the  part 
of  the  mountain  that  advances  moft  towards  Africa,  is  generally 
regarded  as  the  mod  foutherp  promontory  in  Europe.  The 
form  of  this  mountain  is  oblong  i  its  fummit  a  iharpoisiggy 
ridge ;  its  direction  is  i^efo^ly  from  north  to  fowth ;  and  it$ 
greateft  length,  in  that  diredtion,  falls  very  little  ihort  of  three 
miles.  Its  breadth  varies  with  the  indentations  of  the  ihore, 
but  it  no  where  exceeds  thr^e  qxmrters  of  a  mile.  The  line  of 
its  ridge  xs  undulated,  and  th^  two  eKtreinea  are  fomewhat  high* 
cr  than  ita  c^tre*  .  '  u  /x  -  /  . 

Th«  fumtak  of  thfl  Su^u*  JUMi,;  yrhich  is  the  point  of  its 
greateft  elevation  towards  the  fouth,.  is  1439  ^^^  »  ^^^  Rock 
Mortar,  which  is  the.  higheft  point  ik>  the  north,  is  1350 ;  and 
the  Signal  Ho^^  which  is.  i^arly  the  central  point  between 
theie  two,  is  1276  feet  above  the  level  of  the  fea.     The  weftern 

fide 
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fide  of  the  mountain  is  a  leries  of  nigged  dopes,  interfperfed 
with  abrupt  precipices.  Its  northern  extremity  is  perfedlly 
perpendicular,  except  towards  the  north-weft,  where  what  are 
called  the  Lines  intervene,  and  a  narrow  pafTage  of  flat  ground 
that  leads  to  the  ifthmus,  and  is  entirely  covered  with  fortifi- 
cation. The  caftern  fide  of  the  mountain  moftly  confifts  of  a 
range  of  precipices ;  but  a  bank  of  fand,  rifing  from  the  Medi- 
terranean in  a  rapid  acclivity,  covers  a  third  of  its  perpendicu- 
lar height.  Its  fouthcrn  extremity  falls,  in  a  rapid  dope,  from 
the  fummit  of  the  Sugar  Loaf,  into  a  rocky  flat,  of  confiderable 
extent,  called  Windmill  Hill.  This  flat  forms  half  an  oval,  and 
is  bounded  by  a  range  of  precipices,  at  the  fouthern  bafe  of 
which  a  fecond  rocky  flat  takes  place,  fimilar  in  form  and  ex- 
tent to  Windmill  Hill ;  and  alfo,  like  it,  furrounded  by  a  pre- 
cipice, the  fouthern  extremity  of  which  is  wafhed  by  the  fea, 
and  forms  Europa  Point.  Upon  the  weftem  fide,  this  penin- 
sular mountain  is  bounded  by  the  bay  of  Gibraltar,  which  is 
in  length  nearly  eight  miles  and  a  half,  audi  in  breadth  upwards 
of  five  miles.  In  this  bay  the  tide  frequently  riies  four  feet. 
Upon  the  north  the  mountain  id  Attached  tx>  J^pain  by  a  low 
fandy  ifthmus,  the  greateft  elevation  of  which,  above  the  level 
of  the  fea,  does  not  exceed  I'o  feet,  and  its  breadth,  at  the  baft 
of  the  rock,  is  not  more  than  diree  quarters  of  a  mile.  This 
ifUimus  feparates  the  -  Mediterranean,  on  the  eaft,  from  the  bay 
bf  Gibraltar  on  the  weft.  • 

This  mountain  is  much  more  curious  in  it^  botanical,  than 
in  its  mineralogical  productions.  In  refpe^  to  the  firft,  it  con-^ 
nedls,  in  fbme  degree,  the  E[(M*a  oC  A:^ca  with  that  of  Europe. 
In  refpedt  to  the  latter,  it  produces  little  variety ;  perhaps  a  few 
fubftances  and  phenomena  that  tai  tJUti^^  but  nonfe  thar  are  pocu- 
liar.  .     .     ..     - 

'   The  principal  mafs  of  the  mountain-  rook  confifts  of  a  grey^ 
dienfe  (what  is  generally  called  primary)  maibtev)  thb  different 
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beds  of  which  are  to  be  examined  in  a  face  of  1 350  feet  of  per- 
pendicular height,  which  it  prefents  to  Spain  in  a  conical  fbrmt. 
Thefe  beds,  or  ftrata,  are  of  various  thicknefs^  from  20  to  up- 
wards of  40  feet,  dipping  in  a  diredlion  from  eaft  to  weft,  near- 
ly at  an  angle  of  ^s  degrees.  In  fome  parts  of  the  folid  mafs  of 
this  rock,  I  have  found  teftaceous  bodies  entirely  tranfmuted 
into  the  conftituent  matter  of  ^he  rock,  and  their  interior  hollows 
filled'up  with  calcareous  fpar  ;  but  thefe  do  not  occur  often  in 
its  compodtion,  and  its  beds  are  not  feparated  by  any  interme- 
diate ftrata. 

In  all  parts  of  the  globe,  where  this  fpecies  of  rock  conftitutes 
large  diftridls,  it  is  found  to  be  cavernous.  The  caves  of  Gi* 
braltar  are  many,  and  fbme  of  them  of  great  extent.  That 
which  moft  deferves  attention  and  examination  is  called  -St  Mi- 
chael's Gave,  which  is  iituated  upon  the  fouthem  part  of  the 
mountain,  almoft  equally  diilant  from  the  Signal  Tower  and 
the  Sugar  Loaf.  Its  entrance  is  xooo  feet  above  the  level  of  the 
fea:  This  entrance  is  formed  by  a  rapid  flope  of  earth,  which 
has  fallen  into  it  at  various  periods,  and  Which  leads  to  a  fpa« 
cious  hall,  incrufted  with  ^ar,  and  apparently  fupported  in  the 
centre  by  a  large  mafly  ftaUdUtical  pillar.  To  this  fucceeds  a 
long  feries  of  caves  of  difficult  accefs.  The  paflages  from  the 
one  to  the  other  of  theie  are  over  precipices,  which  can  only  be 
pailed  by  the  afliftance  of  ropes  and  icaling  ladders.  I  have, 
myfelf,  pafled  over  many  of  theie  to  the  depth  of  300  feet  from 
the  upper  cave  ;  but  at  that  depth  the  fmoke  of  our  torches  be* 
came  fo  diiagreeable,  that  we  were  obliged  to  give  up  our  pur- 
fuit,  and  leave  caves  ftill  under  us  unexamined.  In  thefe  ca- 
vernous recefles,  the  formation  and  procefs  of  ftaladtites  is  to  be 
traced,  from  the  fliudfy  quiit-like  cone,  fufpended  from  the  roof^ 
to  the  robuft  trunk  c^  a  pillar,  three  feet  in  diameter,  which 
riies  from  the  floor,  and  feems  intended  by  nature  to  fupport 
the  roof  from  which  it  originated. 

Vol..  IV.  A  a  The 
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The  variety  of  form,  which  this  matter  takes  in  its  differenc 
fituations  and  diredlions,  renders  this  fubterraneous  fcenery 
ftrikingly  grotefque,  and  in  fome  places  beautifully  pi<Slurefquc. 
The  ftaladites  of  thefe  caves,  when  near  the  furface  of  the 
mountain,  are  of  a  brownilh  yellow  colour ;  but,  as  we  defcend- 
ed  towards  the  lower  caves,  we  found  them  begin  to  lofe  their 
darknefs  of  colour,  which  by  degrees  ihaded  oflF  to  a  whitifli 
yellow. 

The  only  inhabitants  of  thefe  caves  arc  bats,  fbme  of  which 
are  of  a  large  fize.  The  foil,  in  general,  upon  the  moun- 
tain of  Gibraltar,  is  but  thinly  ibwn ;  and  in  many  parts  that 
thin  covering  has  been  wafhed.  oflf  by  the  heavy  autumnal 
rains,  which  have  left  the  fuperficies  of  the  rock,  for  a  confider- 
able  extent,  bare  and  open  to  infpcifUon.  In  thofe  fituations, 
an  obferving  eye  may  trace  the  efffeA*  of  the  flow,  but  conflant, 
decompofition  of  the  rock,  caufed  by  its  «pofure  to  the  air,  and 
the  corrofion  of  f^ea-falts,  which,  in  th^  heavy  gales  of  eafterly 
winds,  are  depofited  with  the  fpray  on  every  part  of  the  moun- 
tain. Thofe  imcoVired  parjts  of  the  mountain  rock  alfo  expofe  to 
the  eyeii  phaenomenon  worthy  of  fome  .attention,  as  it  tends  clear- 
ly to  dcmonflrate^  that^  hbweVjer  high  the  furface  of  this  rock 
may  now  be  elevated  above  the  kvel  of  the  fea,  it  has  once 
bfeen  the  bed  of  agitated  waters.  ,  ,This  phaenom^non  is  to  be 
obferved  in. many, parts. of i  the  rock,  and  is  conflantly  found  in 
the  beds  of  torrents.  It  confifls  of  potJike,  holes,*  of  various 
fizes,  hollowed  lOUt  of  the.foUd  rock,  and  formed  apparently  by 
the  attrition  of  gravel  or  .pebbles',  fet  in  mbtion  by  the  rapidity 
of  rivers^  or  currents  in  the  fea%  -One  of  thofe,  which  had  been 
recently  laid  .openi  I  cxansdacd  with  atteotioni  I  fi>uiid  it  to 
be  five  feet  deep,  and  l;hree  feet  in  diaxneter;.th«'  edge:of  itft 
moudx  rounded  off  as  if  by  art,  and  its  fides  arid  bottom;  retam- 
ing  a  confiderable  degree  of  polifh.  From  ita  mbuth,  for  three 
and  a  half  feet  down,  it  was  filled  with  a  red  argillaceous  earth,. 

thinly 


.1 
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thinly  mixed  with  minute  parts  of  tranfparent  quartz  cry  dais  j 
the  remaining  foot  and  a  half,  to  the  bottom,^  contained  an  ag- 
gregate of  water-worn  ftones,  which  were  from  the  lize  of  a 
goofe's  egg  to  that  of  a  fmall  walnut,  and  confifted  of  red  jal^ 
pers,  yellowifh  white  flints,  white  quartz,  and  bluilh  white 
agates,  firmly  combined  by  a  yellowifh  brown  flaladlitical  cal- 
careous fpar.  In  this  breccia  I. could  not  difcover  any  fragment 
of  the  mountain  Yock,  or  any  other  calcareous  matter,  except 
the  cement  with  which  it  was  combined.  This  pot  is  940  feet 
above  the  level  of  the  fea. 

« 

Upon  the  wefl  fide  of  the  mountain,  towards  its  bafe,  fome 
flrata  occur,  which  are  heterogenial  to  the  mountain  rock  :  the 
firfl,  or  highefl,  forms  the  fegment  of  a  circle ;  its  convex  fide  is 
towards  the  mountain,  and  it  flopes  alfo  in  that  diredlion.  This 
flratum  confifls  of  a  number  of  thin  beds  j  the  outward  one, 
being  the  thinefl,  is  in  a  flate  of  decompofition,  and  is  moulder- 
ing down  into  a  blackifh  brown  or  ferruginous  coloured  earth. 
The  bids,  inferior  to  this,  progrefiively  increafe  in  breadth  to 
17  inches,  where  the  ftratification  refls  upon  a  rock  of  an  argil- 
laceous nattire. 

This  laft  bed,  which  is  17  inches  thick,  confifb  of  quartz  of 
a  blackifh  blue  colour,  in  the  fepta  or  cracks  of  which  are 
found  fine  quartz  cry flals,  colourlefs,  and  perfedHy  tranfparent. 
Thefe  cryflals  are  compofed  of  eighteen  planes,  difpofed  in  hex^ 
angular  columns,  terminated  at  both  extremities  by  hexangular 
pyramids.  The  largeft  oi  thoie  that  I  have  feen  does  not  ex- 
ceed two*eights  of  an  inch  in  length  :  They,  in  general,  adhere 
to  the  rock  by  the  fides  of  the  column,  but  are  detached  with- 
out difficulty.  Their  great  degree  of  tranfparency  has  obtain- 
ed them  the  name  of  Gibraltar  diamonds. 

At  no  great  diflance  from  where  thefe  cryflals  are  founds 
upon  the  fame  flope  of  the  mountain,  but  rather  nearer  to  the 
level  of  the  fea,  a  flratum  of  argillaceous  matter  has  been  laid 

A  a  open 
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open,  divided  into  many  thin  beds,  the  broadeft  of  which 
does  not  exceed  a  foot  in  thicknefs.  Its  general  colour  is  of  a 
whitifti  grey,  with  a  fmall  mixture  of  yellow,  and  it  is  divided 
rranfverfely  by  ftraight  fepta  or  cracks,  both  fides  of  which  are 
covered  with  dendritical  figures,  of  a  yellowilh  brown  colour, 
beautifully  reprefenting  the  objecfls  of  landfcape.  At  the  weft- 
em  bafe  of  the  mountain,  on  a  level  with  the  fea  by  which  it  is 
wafhed,  a  very  extenfive  ftratum  occurs,  of  the  fame  nature  as 
the  laft  defcribed,  bearing  from  north  to  fouth,  parallel  with, 
and  dipping  towards,  the  mountain,  nearly  at  an  angle  of  40 
degrees. 

In  fbme  parts  of  the  weftern  flope  of  the  mountain,  towards 
the  fouth,  are  foimd  nefts  of  a  dark  red  fhivery  clay,  in  which 
are  embedded  flints  of  a  dirty  fap  green  colour :  Of  thofe  no 
regular  ftratum  is  to  be  perceived ;  many  of  them  are  lul- 
ihapely  mafifes ;  but  they,  in  general,  tend  to  the  rhomboidal 
form,  and  are  from  three  to  four  inches  long,  by  two  or  three 
broad,  and  an  inch  and  a  half  thick.  They  are  not  incrufted  as 
the  flints  found  in  chalk,  nor  have  they  the  appearance  of  ha- 
ving been  worn  by  attrition. 

Upon  difiFereiit  parts  of  the  mountain,  towards  its  bafe,  are 

found  large  quantities  of  fand,  compoied  of  different  materials, 

and  afTuming  various  appearances  as  to  coloun     The  largeft 

bank  of  this  arenaceous  matter  is  upon  the  weftern  fide  of  the 

mountain,  and  confifts  of  fmall  particles  of  cryftallized  quartz, 

colourlefs,  and  perfecfUy  tranlparent  p^r/e^  but  of  an  ochrecus 

colour  in  the  mafs,  on  account  of  a  red  argillaceous  earth  which 

adheres  to  them.     The  fand  of  this  bank  is  perfectly  Ibofe  and 

tmcombined :  one  half  of  it  has  been  levelled  into  an  extenfive 

parade,  its  furface  having  been  combined  by  the  lime  and  rub^ 

bifli  from  the  ruins  of  the  town.     The  fouthem  extremity  of 

|:he  bank  is  ftill  to  be  feen  in  its  natural  ftate,  and  forms  the  bu^ 

rying-ground  of  the  garrifon. 

Upon 
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Upon  the  eaft  fide  of  the  mountain  is  found  another  of  thele 
banks,  of  confiderable  extent,  ^nd,  as  I  mentioned  before,  rifing 
from  the  Mediterranean  in  a  rapid  acclivity,  and  reaching  to 
'  one-third  of  its  entire  elevation.  This  bank  is  compofed  of  finall 
particles  of  cryftallized  quartz,  of  teftaceous  bodies  rounded  by 
attrition,  and  of  a  few  minute  particles  of  the  calcareous  rock  j 
the  whole  has  a  whitifli  grey  colour.  The  rain-water,  which 
falls  from  the  bare  mountain  rock  above  the  fand,  brings  along 
with  it  calcareous  matter,  which  is«  depofited  upon  the  bank, 
and  combines  its  furface  into  a  cruft,  which  in  fome  places  is 
fo  much  indurated  as  to  bear  the  preflure  of  the  foot. 

In  other  parts  of  the  mountain,  where  this  iand  is  furround- 
ed  by  the  calcareous  rock,  and  covered  in  and  prote(fled  from 
the  adiion  of  the  air,  and  corrofion  of  the  fea-falts,  it  is  found 
in  a  perfedl  indurated  (late,  combined  by  (laladtidcal  fpar,  and 
forming  a  minute  breccia.  A  quarry  of  this  arenaceous  (lone 
has  beea  opened  upoa  the  fouth-eafl  quarter  of  the  mountain, 
and  is  made  ufe  of,  with  great  propriety,  ta  line  the  embrafures 
of  fome  of  the  new  works  belonging  to.  the  garrifon.  Its  inap^ 
titude  to  fly  oflp  in  fplinters,  when  ftruck  by  a  ball,  gives,  ia 
fuch  fituations,  additional  fafety  to  the  defenders  of  the  place. 

The  weftern  fide  of  the  mountain's  bafe,  around  Rofia  Bay^j 
and  the  new  Mole,  is  a  rock  compofed  of  an  aggregate  of  fmall 
fragments  of  every  foflil  that  has  been  here  defcribed,  with  the 
addition  of  two  different  ^ecies  of  marble  that  are  probably  ad- 
ventitious, as  their  native  beds  have  not  been  found  in  the 
moimtain.  The  one  of  thofe  is  black,  and  the  other  of  an  olive 
green  colour.  The  whole  of  this  mixture  produces  a  mod  beau- 
tiful breccia,  and  is  firmly  combined  by  a  calcareous  cement  of 
a  yellow,  verging  towards  an  orange  colour.  It  is  fufceptiUe  of 
a  high  poliih,  except  where  fragments  of  the  argillaceous  ftrata 
occur:  Thefe  can  be  eafily  fmoothed  down,  but  cannot  be 
brought  to  a  perfedl  poliih. .    The  fragments  in  this  breccia  are 
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anguloTi  and  none  of  them  have  the  appearance  of  being  water-- 
worn. 

It  only  now  remains  for  me  to  mention  what  are  generally 
called  the  foflil  bones,  found  in  the  rock  of  Gibraltar.  Th^fe 
have  been  much  talked  of,  and  by  fome  looked  upon  as  a  phas- 
nomenon  beyond  the  power  of  explanation.  The  general  idea, 
which  exids  concerning  them,  is,  that  they  are  found  in  a  pe^ 
trified  ftate,  and  inclofed  in  the  folid  calcareous  rock ;  but  thefe 
are  miilakes,  which  could  only  arife  from  inaccurate  observation 
and  falfe  defcription. 

In  the  perpendicular  fifTures  of  the  rock,  and  in  fbme  of  the 
caverns  of  the  mountain,  (all  of  which  afford  evident  proofs 
of  their  former  communication  with  the  furface)^  a  calcareous 
concretion  is  found,  of  a  reddiih  brown  ferruginous  colour,  with 
an  earthy  &a<5ture,  and  confiderable  induration,  inclofing  the 
bones  of  various  animals,  fbme  of  which  have  the  appearance 
of  being  human.  Thefe  bones  are  of  various  iizes,  and  lie  in 
all  directions,  intermixed  with  fhells  of  fnails,  fragments  of  the 
calcareous  rock,  and  particles  of  fpar ;  all  of  which  faiaterials  are 
ilill  to  be  feen  in  their  natural  imcombined  dates,  partially  feat- 
tered  over  the  furface  of  the  mountain.  Thefe  having  been 
fwept,  by  heavy  rains  at  difierent  periods,  from  the  furface  into 
the  iituations  above  defcribed,  and  having  remained  for  a  long 
feries  of  years  in  thofe  places  of  reft,  expoied  to  the  permeating 
action  of  water,  have  become  enveloped  in,  and  cemented  by, 
the  calcareous  matter  which  it  depofits. 

The  bones,  in  this  compofition,  have  not  the  iznalleft  appear- 
ance of  being'  petrified  j  and  if  they  have  undergone  any  change, 
it  is  more  like  that  of  calcination  than  that  of  petrifadtion,  as 
the  moft  folid  parts  of  them  generally  admit  of  being  cut  and 
fcraped  down  with  the  fame  eafe  as  chalk. 

Bon  es  combined  in  iuch  concretions  are  not  peculiar  to  Gi« 
hraltar :  They  are  found  in  fuch  large  quantities  in  the  country 
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of  D^mada^  and  upon  its  coafts  in  the  iflands  of  Cherfo  and 
Ofero,  that  fome  naturalifls  have  been  induced  to  go  fo  far  as 
to  affert,  that  there  has  been  a  regular  ftratum  of  fuch  matter 
in  that  country,  and  that  its  prefent  broken  and  interrupted 
appearance  has  been  caufed  by  earthquakes,  or  other  convul- 
fions,  experienced  in  that  part  of  the  globe.  But,  of  late  years, 
a  traveller,  (Abb6  Alberto  Fortis),  has  given  a  minute  de- 
fcription  of  the  concretion  in  which  the  bones  are  found  in  that 
country :  And  by  his  account  it  appears,  that  with  regard  to 
fituation,  compofition  and  colour,  it  is  perfeAly  fimilar  to  that 
found  at  Gibraltar,  By  his  defcription  it  alfo  appears,  that  the 
two  mountain  rocks  of  Gibraltar  and  Dalmatia  confifl  of  the. 
fame  fpecies  of  calcareous  ftone  ;  from  which  it  is  to  be  pre(u> 
med,  that  the  concretions  in  both  have  been  formed  in  the  fame 
manner  and  about  the  fame  periods. 

Perhaps  if  the  fifTure^  and  caves  of  the  rock  of  Dahnatia 
were  flitl  Udore  minutely  examined,  their  former  commimica^ 
tions  with  the  furface  might  yet  be  traced,  as  in  thofe  defcribed 
above ;  and,  in  that  cafe,  there  woidd  be  at  lead  a  (trong  probata 
bility  j  that  the  materials  of  the  conpetiofis  of  diat  country  have 
been  brought  together  by  the  iamd  accidental  caufe,  which,  itt 
my  opinion^  has  coUed^ed  thdfe  found  in  the  caverns  of  Gibraltar. 
I  have  traced,  in  Gibraltar,  this  concretion,  from  the  loweft  part 
of  a  deep  perpendicular  fiifure,  up  to  the  furface  of  the  moun- 
tain. As  it  approached  to  the-  furface,  thtf  concretion  became 
lefs  £rmly  combined,  and,  wheli  it  had  no  covering  of  the  calca- 
reous rock,  a  fmall  degree  of  adhefion  only  remained,  which  waa 
evidently  produced  by  the  argillaceous  earth,  in  its  compofition, . 
having  been  mbiftened^  by  rain-  and  baked  by  the  fim. 

Th£  dSepth,  at  which  thefe  materials  had  been  penetrated'  by- 
that  proportion  of  ftala^tical  matter,  capable  of  giving  to.^  the^ 
concretion  its  greatefl;  adheiion  and  folidity,  I  found  to.  vary  ac-- 
cording  to  its  fituation,  and  to  the  quantity  of  matter  to  be  com- 
bined;. 
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bined.  In  fiffurcs,  narrow  and  contraded,  I  found  the  concretion 
poflefling  a  ^reat  degree  of  hardnefs  at  fix  feet  from  the  furface ; 
but  in  other  iituations  more  extended,  and  where  a  larger  quan^ 
tity  of  the  materials  had  been  accumulated,  I  found  it  had  not 
gained  its  greateft  degree  of  adhefion  at  double  that  depth.  In  one 
of  xht  caves,  where  the  mafs  of  concretion  is  of  confiderable  fize, 
I  perceived  it  to  be  divided  into  different  beds,  each  bed  being  co-r 
vered  with  a  cruft  of  the  ftaladlitical  fpar,  from  one  inch  to  an 
inch  and  a  half  in  thicknefs^  which  feema  to  indicate,  that  the 
materials  have  been  carried  in  at  various  periods,  and  that  thofe 
periods  have  been  very  remote  from  each  other. 

At  Rofia  Bay,  upon  the  weft  fide  of  Gibraltar,  this  concre- 
tion is  found  in  what  has  evidently  been  a  cavern,  originally 
formed  by  huge  unfhapely  mafles  of  the  rock,  which  have  tum« 
bled  in  together.     The  fiflure,  or  cavern,  formed  by  the  difrup^ 
tton  and  fubfidence  of  thofe  mafies,  has  been  entirely  filled  up 
with  the  concretion,  and  is  now  expofed  to  bj\\  view  by  the 
outward  mafs  having  dropped  down,  in  confequence  of  the  en- 
croachments of  the  fea.     It  is  to  this  fpot  that  ftrangers  are  ge« 
nerally  led  to  examine  the  phaenomenon  ;  and  the  compofition, 
having  here  attained  to  its  greateft  degree  of  hardnefs  and  foli- 
dity,  die  hafty  obferver,  feeing  the  bones  inclofed  in  what  has 
fo  little  .the  appearance  of  having  been  a  vacuity,  examines  no 
further,  but  immediately  adopts  the  idea  x>f  their  being  incafed 
in  the  folid  rock.   The  communication  from  this  former  chafin, 
to  the  furface  from  which  it  has  recdved  the  materials  <of  the 
concretion,  is  ftill  to  be  traced  in  the  face  of  the  rock,  but  its 
opening  is  at  prefent  covered  by  the  bafe  of  the  line  wall  of  the 
garrifon.     Here  bones  are  found  that  are  apparently  human ; 
and  thofe  of  them  that  appear  to  be  of  the  legs,  arms,  and  ver- 
tebrae of  die  back,  are^fcattered  among  others  of  various  kinds 
and  fizes,  even  down  to  the  finalleft  bones  of  fmall  birds.    I 
found  here  the  complete  jaw-bone  of  a  fheep ;  it  contained  its 

luU 


Of     GIBRALTAR.  201 

iull  complement  of  teetb,  the  enamel  of  which  was  perfedl,  and 
its  whitenefs  and  luftre  in  no  degree  impaired.  In  the  hollow 
parts  of  fome  of  the  large  bones  was  contained  a  minute  cryftal- 
lization  of  pure  and  colourlefs  calcareous  fpar  j  but,  in  moft, 
the  interior  part  confifted  of  a  fparry  cruft  of  a  reddifh  colour, 
fcarcely  in  any  degree  tranfparent. 

At  the  northern  extremity  of  the  mountain,  the  concretion 
is  generally  found  in  perpendicular  fiflures.  The  miners  there,, 
employed  upon  the  fortifications,  in  excavating  one  of  thofe  fif-. 
fures,  found,  at  a  great  depth  from  the  furfacc,  two  Ikulls,  which 
were  fuppofed  to  be  human ;  but,  to  me,  one  of  them,  if  not 
both,  appeared  to  be  too  fmall  for  the  human  fpecies.  The 
bone  of  each  was  perfedlly  firm  and  folid ;  from  which  it  is  to 
be  {H:efi»mjed,  that  they  were  in  a  ftate  of  maturity  before  they 
were  iiiiclofed  in  the  concretion.  Had  they  appertained  to  very 
young  children,  perhaps  the  boc^  would  have  been  more  porous^ 
and  of  a.  lefs  fitrm  testuve.  The  [H'obabiEty  is,  that  they  belong- 
ed to  a  fpeckfl  of  monkey,  which  (till  continues  to  inhabit,  in* 
confiderable  numbers,  thofe  parts  of  the  rock  which  are  to  us; 
inacceflible. 

This  concretion  varies,  in  its  compofition,  according  to  the 
fituation  in  which  it  is  found*  At  the  extremity  of  Princes 
Lines,  high  in  the  rock  which  looks  towards  Spain,  it  is  found 
to  confiil  only  of  a  reddifh  calcareous  earth,  and  the  bones  of 
fmall  birds  cemented  thereby.  The  rock  aroimd  this  fpot  is  in- 
habited by  a  number  of  hawks,  that,  in  the  breeding  feafbn, 
neftle  here,  and  rear  their  young ;  the  bones  in  this  concretion 
are  probably  the  remains;  of  the  food  of  thofe  birdis.  At  the 
bafe  of  the  rock,  below  King's  Lines,  the  concretion  confifls  of 
pebbles  of  the  prevailing  calcareous  rock.  In  this  concretion,  at 
a  very  confiderable  depth  imder  the  furface,  was  found  the  un- 
der parts  of  a  glafs  bottle,  uncommonly  fhaped,  and  of  great 
thicknefs  \  the  colour  of  the  glafs  was  of  a  dark  green. 
^  Vol.  IV.  B  h  In. 
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In  many  parts  of  the  rock  I  have  found  concretions,  in  which 
there  are  no  bones  of  any  kind ;  and  on  the  elevated  parts  of 
the  mountain,  where  the  dopes  are  rapid,  I  have  found  a  breccia, 
(if  1  may  fo  call  it),  entirely  confiding  of  fnail-fhells,  combined 
in  a  mafs  of  opaque  ftala<5titical  fpar  of  a  yellow ifh  brown  co- 
lour. The  various  progreffivc  augmentations  of  this  matter 
were  to  be  traced  in  various  (hades  of  the  fame  colour,  which, 
like  the  zones  of  the  antique  alabafter,  curve  round,  and  fol- 
low the  form  of  the  £helL  The  purer  matter  of  this  fpar  has 
penetrated  the  ihells,  and  in  their  interior  hollows  has  formed  a 
lining  of  fmall  cryftals,  generally  colourlefs  and  perfedlly  iranC-. 
parent. 

I  HAVE  bellowed  more  time  in  endeavouring  to  defcribe  the 
compofition,  and  the  real  fituation,  of  this  concretion  <^  bones, 
than  the  fubje^fl,  in  the  eftimation  of  many,  will  feem  to  de- 
ferve,  and  indeed  more  than  it  defer ves  in  my  own  opinion;  but 
where  an  erroneous  opinion  has  obtained  a  footing,  in  confe* 
quence  of  inaccurate  obfervations  and  partial  defcription,  it  is 
the  duty  of  every  new  obferver  to  endeavour  to  corred  it. 
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X.  Description  of  a  Thermometer,  which  marks  the  great- 
ejl  Degree  of  Heat  and  Cold,  from  one  Time  of  Ob- 
servation to  another^  and  may  alfe  regifter  its  own 
Height  at  every  Instant,  liy  Alexander  Keith^ 
Efqs  F.  R.  S.  &  F.  A.  S.  Edin^ 


[Read  Auguft  3.  1795.] 


THERMOMETERS  have  hitherto  been  defedive  for  meteo- 
rological purpofes,  in  fo  far  as  they  only  point  out  the  de* 
griee  of  heat  at  the  moment  of  infpedling  them,  but  do  not  fliow 
what  the  diflFerence  of  temperature  has  been,  from  the  time  of 
one  obfervation  to  that  of  another:  Nor  has  any  inflrument 
been  yet  conftrufted,  fo  far  as  I  have  been  able  to  learn,  which 
will  record  the  intermediate  degrees  of  heat. 

The  ingenious  Robert  Hook,  in  the  end  of  the  laft  century, 
mentions  his  intention  of  making  a  thermometer  for  the  above 
purpofe  ;  but  it  does  not  appear  that  it  was  ever  executed :  Nei- 
ther does  he  explain  how  it  was  to  have  been  done. 

The  thermometer,  invented  by  M.  James  Six^  as  defcribed 
in  the  yad  vokme  of  the  Philofvpbical  TranfaBions  of  the  Royal 
Society  of  London,  is  made  to  fliow  its  greateft  rife  or  fall  from 
one  period  of  obfervation  to  another.  This  is  done  by  means 
of  two  fmall  pieces  of  black  glafs,  "which  float  on  two  difierent 
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furfaces,  of  mercury,  within  two  glafs  tubes  hermetically  fealed. 
Thefe  floats,  when  raifed  to  their  greateft  height,  adhere  to  the 
fide  of  the  tube,  by  means  of  a  fpring  of  gtafs,  and  become  fta- 
tionary,  although  the  mercury  falls.     After  the  obferver  has 
taken  a  note  of  the  temperature,  he,  by  a  magnet  held  in  his 
hand,  draws  down  the  ^oat  to  the  furface  of  the  mercury,  in  con- 
fequence  of  a  fmall  bit  of  fteel  wire  inclofed  in  the  float,  and  the 
inftrument  is  prepared  for  another  obfervation.     This  is  an  in- 
genious invention,  but  requires  too  delicate  workmanlhip  to  be 
fit  for  common  ufe ;  befidcs,  it  cannot  be  made  to  record  the 
degrees  of  heat  at  intermediate  periods.      The  thermometer, 
lately  invented  by  Dr  Rutherford  of  Balilifh,  and  defcribed 
in  the  3d  volume  of  the  Tranfa5lions  of  this  Society,  is  alfo  an 
ingenious  contrivance,  but  has  the  fame  defedt  of  marking  on- 
ly the  extreme  points,  to  which  the  liquor  has  riien  or  fallen,  in 
two  feparate  glafs  tubes. 

Several  years  ago  it  occurred  to  me,  that  an  air  thermo- 
meter might  be  ufed  for  the  purpofes  required,  providing  the 
weight  of  the  atmofphere  could  be  excluded,  or  a  counter-ba« 
lance  formed  to  it;  and  as  the  whole  inftrument  could  be  made  to 
rife  and  fall  by  the  temperature  of  the  atmofphere  alone,  it  might 
be  adapted  to  a  piece  of  clock-work,  which  would  record  the 
degrees  of  heat  at  every  inftant  through  the  year :  And  accord* 
ingly  I  read  to  this  Society  a  defcription  of  the  inftrument. 
But  having  formed  another  inftrument,  of  a  more  fimple  con- 
ftrudlion,  to  anfwer  the  fame  purpofe,  I  beg  leave  to  give  a  de- 
Icription  of  it. 

AB  is  a  tube  about  14  inches  long,  (PL  VL)  and  three^fourths 
of  an  inch  caliber,  of  thin  glafs,  fealed  or  clofe  at  top.  To  the  bot- 
tom, which  is  bent  upwards,  there  is  joined  a  glafs  tube  7  inches 
long,  and  four-tenths  of  an  inch  caliber,  open  at  top.    The  tube 
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AB  is  filled  with  the  (Irongeft  fpirit  of  wine  or  alcohol,  and 
from  B  to  E  i$  filled  with  rtiercuryk 

It  will  be  evident,  from  inf^6lion,  that  if  the  fpirit  of  wine 
is  expanded  by  heat,  the  nlercury  in  the  fmaller  tube  will  rife, 
and,  if  the  fpirit  of  wine  is  cohtradted  by  cold,  the  mercury  will 
fall :  And  although  thfey  are  both  fubjedted  to  the  preffure  o€ 
the  atmofphcte,  yet,  as  liquids  are  incompreflible  by  weight  in 
any  perceptible  degree,  neither  the  fpirit  of  wine  nor  mercury 
will  be  altered  in  bulk  by  the  different  weight  of  the  atmo- 
fphere. 

FD  is  a  fcale  of  brafs  ot  ivory^  about  67  inches  long,  divided 
in  the  ufual  way. 

E  is  a  fmall  conical  piece  of  ivory  or  glafs,  of  a  proper  weight, 
made  to  float  on  the  furface  of  the  mercury  in  the  fmaller  tube ; 
to  which  float  is  joined  a  wire,  reaching  to  H,  having  a  knee 
bent  at  a  right  angle,  which  raiies  one  index,  and  deprefles  ano- 
ther index,  according  aa  the  mercury  rifes  or  falls,  which  wire 
fliall  be  termed  the  JloaUfvire, 

II  is  a  glafs  tube,  7  inches  knd  t  half  long,  doftd  at  top  and 
open  at  bottom,  fo  wide  as  to  Aide  eafily  over  the  fcale,  and,  by 
means  of  a  brafs  rim  cemented  to  it,  is  made  to  fit  exaiflly  to 
the  circular  bafe  of  the  fcale,  fb  that,  when  this  tube  is  put  on^ 
it  covers  the  whole  fcale  and  indexes,  and  defends  them  from 
wind  or  rain.  This  cover  need  not  be  taken  off,  except  when 
the  inflrument  is  to  be  prepared  for  an  obfervation. 

The  operation  of  the  float  and  indexes  will  be  better  under- 
flood  from  fig.  a.  which  reprefents  them  of  the  full  fize. 

FG  is  the  fcale  fixed  to  a  circular  piece  of  wood  or  brafs, 
through  which  the  top  of  the  fmall  tube  is  made  to  pafs. 

From  G  to  K  is  a  piece  of  the  fmallefl  harpfichord  wire,  or 
rather  of  the  fmallefl  gold  wire,  flretched  along  the  fcale,  fixed 
at  the  ends  by  two  brafs  pins. 
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LI-  are  fwo  indexes,  formed  of  thin  black  oiled  filk,  pierced 
by  the  fmall  wire  in  Inch  a  manner  as  to  Aide  upwards  and 
downwards  with  a  very  fmall  force,  not  more  than  two  grains. 

H,  the  knee  of  the  fldat-wire  before  defcribed,  is  made  to  en- 
compafs  the  fmall  wire  between  the  two  indexes,  fo  that,  when 
the  float  rifes,  the  upper  index  is  moved  upwards,  and,  when  it 
defcends,  it  leaves  the  upper  index  ftationary^  and  pufhes  down 
the  lower  index,  which  is  alfo  left  ilationary,  when  the  float  rifes. 

When  the  inftrument  is  to  be  prepared  for  an  obfervation, 
the  one  index  is  to  be  pulled  down,  and  the  other  railed,  by 
means  of  a  bit  of  wire  bent  for  the  purpofe,  until  both  indexes 
touch  the  knee  of  the  float-wire :  And,  when  it.is  again  obferved, 
the  upper  index  will  point  out  the  greateft  degree  of  heat,  and 
the  lower  the  greateft  degree  of  cold,  fince  the  time  they  were 
let*  .1 

If  this  thermometer  is  to  be  adapted  to  a  piece  of  clock-work, 
in  order  to  record  the  degrees  of.  heat  at  each  hour  and  minute 
of  time,  it  ought  to  be  made  of  larger  dimenflons.  The  large 
tube  may  b<.4o  inches. long;  ^i^A  not^ increafed  in  diameter,  but 
the  fmall  tube  ought  to  be .  ^larged  in  diameter,  and  not  in 
length.  By  enlarging  the  tube,  which  contains  the  fpirit  of 
wine,  in  length  only,  it  will  be  affedted  by  heat  and  cold  in  as 
fhort  a  time  as  that  befo;'e  defcribed« 

It  is  unneceflary  at^prefent  to  explain  the  clock-work.  It  is 
fufficient  to  fay,  that  a  hollow  cylinder  of  any  light  fubftance, 
7  inches  long,  and  5  inches  diameter,  fls  made  to  revolve  upon  a 
vertical  axis  once  in ,  thirty-one '  d^iyt^  or  a  month;  a  piece  of 
imooth  or  vellum^paper  is  put  roynd  this  cy Under,  pafted  only 
at  the  joining,  but  fo^s  tQ.mjakeit  ^her?,  clofe  to  the  cylinder; 
on  this  paper  are  drawn  thirty^one  equal  perpendicular  divi- 
fions,  numbered  at  the  top  i,  2,  3,  ;&c.  to  correfpond  to  the 
thirty-one  days  of  the  month,  each  of  which  is  fubdivided  into 
fix-parts,  to  anfwer  to  four  hours.     The  length  of  this  cylinder 

is 
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is  divided  by  lin^s  furrounding  it,  or  zones,  in  fuch  nuinber  as 
correfpond  to  the  ftklc  of  Fahrenheit's  thermometer,  viz.  from 
o  to  100  degrees.  Thefe  divifions  ought  to  be  engraved  on  cop- 
perplate, and  a  great  number  of  imprefDons  thrown  off  on 
fmooth  or  vellum  paper,  in  order  that  one  may  be  ready  to 
put  on  each  month. 

Fig.  3.  MN  reprefents  the  cylinder  covered  v^ith  one  of 
thefe  impreflions.  PP  is  the  fcale  fixed  to  the  frame  on  which 
the  cylinder  turns.  This  fcale  is  divided  into  loo  of  Fahren- 
heit's degrees,  exadlly  correfponding  to  the  divifions  of  the  cy- 
linder. 

Q^is  a  piece  of  black-lead  pencil,  joined  to  the  end  of  the 
flot-wire  in  the  place  of  the  knee  before  mentioned.  This  pen- 
cil is  made  to  prefs  lightly  on  the  cylinder,  by  means  of  the  ^ 
fmall  weight  R.  And  as  the  pencil  rifcs  or  falls  by  heat  and 
cold,  it  will  mark  the  degrees  on  the  fcale  of  the  cylinder  ;  and 
the  cylinder  being  conftantly  revolving,  the  divifion  for  each 
day  and  parts  of  a  day  will  fucceflively  be  marked  by  the  pen- 
cil, which  will  leave  a  trace,  defcribing  an  undulated  line,  di- 
ftindtty  delineating  the  temperature  of  each  day  through  the 
month.  Thefe  papers,  when  taken  off  and  bound  together,  will 
make  a  complete  rcgifter  of  the  temperature  for  the  year  ;  or,  if 
they  are  palled  to  one  another^  they  will  form  a  thermometrical 
chart,  by  which  the  variations  of  heat  and  cold,  during  the 
year,  may  all  be  fecn  and  compared  by  one  glance  of  the  eye. 

By  infpedling  fig.  3.  the  effedl  of  the  inftrumeilt  may  be  feen. 
It  appears  that  the  paper  had  been  put  on  the  cylinder  the  firft 
day  of  the  month,  at  midday,  when  the  thermometer  flood  at 
45  •  }  that  it  fell  gradually  till  midnight  to  25  •  ;  thereafter  it 
rofe  till  the  2d  at  1  P.  M.  when  it  flood  at  42*  ;  then  it  de- 
fcended  at  midnight  to  35,  &c. ;  that  on  the  4th,'  at  midday,  it 
rofe  to  50;  and  at  noon,  the  loth  of  the  month,  it  ftands  at 
40^. 

If 
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If  three  inches  be  added  to  the  length  of  the  cylinder,  it  may  be 
made  to  delineate  the  variations  of  the  barometer  as  well  as  the 
theroiometer,  and  thereby  to  form  a  complete  chart  or  view  of 
the  progrefs  of  both  of  them.  And  if  inftnmients  of  this  kind 
were  kept  in  different  parts  of  the  country^  and  their  charts 
compared  together,  it  would  afibrd  much  information  with  re^ 
gard  to  meteorology. 
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XL     Description  of  a  Barometer,  wbicb  marks  the  Rise 
and  Fall  of  the  Mercury  from  two  different  Times  of 
Observation.    By  Alexander  Keith^  Efqj  F.  R.  S.  & 
F.  A«  S.  £din. 


[Read  Jan.  5.  1796.] 


IN  Auguft  laft,  I  read  to  this  Society  the  Deicription  of  an  Air 
Thermomet^,  intended  to  record  the  various  degrees  of 
heat  at  every  inftant;  and  mentioned  my  intention  of  conftrudt- 
ing  a  baromtteTi  which  would,  in  the  fame  manner,  record  the 
variations  of  the  weight  of  the  atmofphere :  Both  which  I  pro- 
pofi^d  to  adapt  to  one  piece  of  clock-work. 

This  piece  of  machinery  appearing  too  complicated  and  ex* 
penfive  for  general  u&,  I  contrived  a  thermometer^  which  marks 
the  extreme  points  of  heat  and  cold  from  any  two  times  of  ob- 
fervadon.  Of  which  inftrument  I  alfo  lately  read  an  accoimt, 
and  produced  the  machine  itfelf. 

I  NOW  intend  further  to  lay  before  this  Society  the  defcrip- 
tion  of  a  barometer  upon  fimilar  principles,  of  a  very  fimple  con- 
(tru<5tion,  which  alfo  marks  the  variadon  of  the .  atmoipherc 
from  one  dme  of  obfervadon  to  another* 
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Fig.  4.     ABCD  is  a  glafs  tube,  bent  in  the  manner  rcprc- 

fentedy  open  at  D,  and  hermetically  fealed  at  A.     From  A  to 

B  is  8  inches  long,  and  about  \  of  an  inch  caliber.     From 

B  to  C  317  inches  long,  and  about  i  of  an  inch  caliber.     And 

'  from.C  to  D  44^  inches  long,  and  7  inch  caliber. 

The  tube  is  filled  with  mercury,  the  length  from  B  to  E  be- 
ing 29!  inches.  When  the  tube  is  hung  perpendicular,  the 
mercury  will  fall  from  B  to  E,  leaving  a  vacuum  in  the  upper 
"half  of  the  tube  from  B  to  A.  When  the  atmofphere  becomes 
heavier,  the  mercury  falls  in  the  tube  DC,  and  when  lighter  it 
rifes.  The  range  of  the  fcale  is  about  3  inches,  being  equal  to 
that  of  a  common  barometer  of  the  beft  conftru(5lion,  which  has 
a  bafbn  with  a  very  broad  furface.  This  inftrument  moves  in 
a  diredlion  contrary  to  the  common  barometer,  the  one  rifing^ 
while  the  other  falls. 

Fig.  5.  reprefents  the  tube  DC,  with  the  fcale  placed  above  it, 
of  half  the  realdimenfions.  F  is  a  piece  of  ivory  or  glais,  of  a  to* 
nical  ihape,  of  a  proper  weight,  made  to  float  on  the  furface  of 
the  mercury,  having  a  wire  fixed  to  it  reaching  to  G.  From  H  to 
H  is  a  piece  of  fmall  harpfichord*wire,  or  rather  gold^wire, 
ftretched  along  the  ivory  or  brafs  plate  on  which  the  fcalc  is  en- 
graved. II  are  two  indexes  formed  of  the  thinneft,  black  oiled 
filk,  pierced  in  fuch  a  manner  by  the  fmall  wire  as  to  move  up- 
wards and  downwards  upon  it  with  a  very  fmall  force,  not 
more  than  two  grain  weight ;  and  thefe  indexes,  being  not  the ' 
weight  of  half  a  grain,  they  do  not  defcend  the  vnre  by  their 
own  weight,  but  remain  where  they  are  placed. 

The  wire  fixed  to  the  ficat,  (Which  we  {hall  call  the  float-wire), 

has  a  knee  bent  at  a  right  angle,  and  made  to  encompafs  the 

fmall  wire  between  the  two  indexes,  io  that,  when  the  float  rifes, 

the  upper  index  is  carried  up,  and,  when  it  falls,  it  leaves  the 

upper  index,  aud  pufhes  down  the  under  index. 

In 
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In  order  to  prepare  this  barometer  for  an  obfervation,  the 
one  index  is  to  be  brought  down,  and  the  other  railed,  until 
both  touch  the  knee  of  the  float- wire. 

Th  e  next  time  the  inftrument  is  obferved,  the  upper  index 
will  point  out  the  greateft  depreflion  of  the  mercury,  or  light-  • 
nefs  of  the  atmofphere,  and  the  lower  index  the  greateft  rife  of 
the  mercury  or  weight  of  the  atmofphere,  from  the  time  tht 
£cale  was  prepared. 

By  this  means  the  variations  of  the  atmofphere  are  much 
more  truly,  pointed  out  than  by  the  common  barometer. 
For  it  often  happens,  that,  during  tempeftuous  weather,  or  be- 
fore it,  the  mercury  both  rifes  and  falls  within  the  fpace  of  a 
few  hours,  or  during  the  night  time,  which  variations  cannot 
be  difcovered  by  any  of  the  barometers  prefently  in  ufe. 

During  the  late  very  high  winds,  in  November  and  Decem- 
ber laft  1 795,  I  have  frequently  obferved  the  mercury  to  rife 
and  fall  within  the  fpace  of  two  or  three  hours  before  the  wind 
begins  ;  and,  during  tempeftuous  weather,  it  will  fall  very  confi- 
derably,  and  foon  after  rife  higher  than  before,  and  ofcillate,  or 
rather  undulate,  upwards  and  downwards,  the  imdulations  be- 
coming gradually  lefs,  until  the  atmofphere  is  more  fettled; 
which  fhows,  that,  like  other  fluids,  when  put  in  agitation,  it 
undulates  till  it  come  near  an  equilibrium ;  for  it  appears  fel- 
dom  to  be  in  a  ftate  of  perfedl  tranquillity. 

The  fudden  fall  and  rife,  or  even  the  rife  and  fall  of  the  mer^ 
cury,  always  denote  an  extraordinary  agitation  in  the  atmo- 
fphere. And  therefore,  to  foretell  tempeftuous  weather,  it  be- 
comes of  importance  to  obferve  how  many  degrees  the  one  in- 
dex is  removed  from  the  other ;  for  example^  at  night,  I  take 
note  of  the  common  barometer  as  Handing  at  29!  inches,  and 
when  I  examine  it  in  the  morning  find  it  at  the  fame  height ; 
from  which  I  naturally  conclude,  that,  as  there  has  been  no 
agitation  o£  the  mercury,  there  will  be  calm  or  fettled  wea- 

C  c  2  then 
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ther.  But,  if  I  ufe  the  barometer  before  defcribedi  and  examine 
it  in  the  morning,  I  find  the  common  barometer  has  deceived 
me ;  for  although  the  furface  of  the  mercury  (lands  at  297  in- 
ches, yet  I  obferve,  that  one  of  the  indexes  has  been  raifed  -rsf 
and  the  other  lowered  to  during  the  night.  Hence,  inftead  of 
denoting  calm  weather,  it  ihows  that,  the  mercury  having  been 
agitated,  tempeftuous  weather  is  to  be  expedled. 

The  regifter  of  the  weather,  kept  from  an  inftrument  of  this 
kind,  will  be  much  more  fatisfadtory  than  thofe  hitherto  ufed, 
and  regifters  kept  at  diflFerent  places  can  be  more  accurately  com- 
pared  with  one  another. 

The  levity  of  the  atmofphere,  at  great  heights,  might  alfo  be 
discovered,  by  ^^nding  this  inftrument  to  ao  9ir-baUoom 
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XII.  M^TfiOROLooicAL  Abstract  for  4be  Years  1794,  i795> 
and  1796.     Communicated  by  John  PLATFAIR^V*  K.  S* 
Edin.  and  Profeffor  of  Mathematics  in  the  Univerjity  of 
Edinburgh. 


[Read  at  the  Meetings  in  Feb.  1795,  1796,  &  1797-1 


THE  Journal  of  the  Weather,  of  whidi  an  abilradt  is  here 
communicated,  has  been  kept  in  a  houfe  in  Windmill 
Street,  on  the  fouth  fide  of  Edinburgh.  The  latitude  of 
Edinburgh  College,  as  deduced  from  a  feries  of  aftronomical 
obfervations  made  at  Hawkhill,  is  55*.  57'.  5^  nearly.  Wind- 
mill Street  is  about  500  yards  farther  to  the  fouth. 

The  barometer  ufed  in  thefe  obfervations  k  a  portable  one, 
of  the  conftruAion  invented  by  Dr  Lind,  phyfician  at  Windibr; 
the  mercury  was  boiled  in  the  tube,  and  the  fcale  is  divided  in- 
to the  five«h\mdredth  parts  of  an  inch.  The  place  where  it 
(lands  is  265  feet  above  the  level  of  the  fea,  or  of  the  mean 
high-water  mark  at  Leith.  The  height  of  it  is  marked  every 
morning  at  10  o'clock,  as  well  as  that  of  a  thermometer,  in  the 
fame  room,  which  gives  the  temperature  of  the  mercury.. 

Th  e  thermometer,  which  gives  the  temperature  of  the  air,  i& 
placed  on  the  outfide  of  a  window  that  looks  towards  the  N.  W. 

about: 
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about  1 8  feet  above  the  furface  of  the  ground ;  and  though,  in 
a  town,  it  is  impofCble  to  prevent  local  caufes  from  aiBTedling  the 
thermometer,  yet  the  current  of  air  is  generally  fo  confiderable 
as  to  prevent  thefe.  irregulari^es^ibom  rifing  to  any  great  ar- 
mount. 

The  regifter  contains  the  ftate  of  the  thermometer  for  three 
diilerent  hours  of  the  day,  viz.  8  A.  M.  lo  P.  M  and  alfb  about 
a  o*clock,  when  the  thermometer  is  higheft.  The  hour  of  this 
lad  obfervation  is  not  however  fixed  ;  it  is  fuch  as  to  give  near- 
ly the  greateft  heat  of  the  day,  and  varies  from  i  to  half  paft 
2,  or  even  3  o*clock.  The  abflradt  contains  the  greateft  and 
leaft  heights  of  the  thermometer,  that  have  been  obferved  at  any 
of  thefe  hours  in  the  courfe  of  each  month :  It  contains  alfo  the 
mean  of  the  morning,  mid-day,  and  evening  obfervations  ;  and 
likewife  the  mean  of  all  thefe  means,  as  being  nearly  the  me- 
dium temperature  oFthe  whole  month. 

The  rain  is  put  down  for  1794  and  1795  from  a  rain-gage 
kept  in  Edinburgh,  and  for  1 796  from  one  kept  in  the  Botanic 
Garden  with  great  accuracy,  under  Dr  Rutherford's  particu- 
lar infpe<Elion.  The  Botanic  Garden  is  half-a-mile  north  of 
Edinburgh,  and  about  iqo  feet  above  the  level  of  the  fea« 

In  the  remarks,  reference  is  fometimes  made  to  the  Meteoro- 
logical Journal  kept  fome  years  ago  at  Hawkhill,  near  Edin- 
burgh, of  which  an  account  is  given  in  the  Pbilofopbical  Tranf- 
adiions  of  London  1775,  p.  462. 
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METEOROLOGICAL  TABLE  for  1794. 
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29.662 
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1 

1 

*8.73 

REMARKS. 


The  weather  in  January  and  February  1794  was  very  mild  and  <^n.  The 
prevailing  winds  were  from  S.  W.  and  S.  S.  W.  \  u&ally  a  brilk  fteady  gale,  but 
fometimes  more  violent,  particularly  in  February.  The  thermometer  was  as  high 
as  504-  in  January,  and  54  in  February  \  and  once  in  January  fo  low  as  21,  only  fop 
a  (hort  time,  however,  during  a  N.  W.  wind  \  the  froll  lafied  fome  days.  Very 
little  fnow  £elL  The  temperature  of  theUe  months  was  6^  or  7®  above  the  mean, 
of  the  Hawkhill  obfervations.  There  was  a  great  deal  of  clear  weather,  and,  though 
the  atmofphere  was  moift,  there  fell  but  little  rain. 

March  and  April  continued  to  maintain  a  fiiperiority  of  3  or  4  degrees  in  tem- 
perature above  the  fame  months  in  ordinary  feafons.  March  was  vtrj  diy^  and 
the  wind  frequently  in  the  eaft.  In  the  end  of  April,  the  weather  was  fqually,  with 
the  wind  varying  from  S.  W.  to  S.£. 
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In  May  the  heat  fell  down  nearly  to  the  common  average  of  that  month,  viz. 
50J.,  fo  that  it  feemed  cold,  compared  with  the  reft,  of  the  feafon.  The  wind  was 
often  in  the  eaft,  and  the  nights  cold* 

Juke  and  July  were  very  £iivourable :  warmer  than  the  mean  by  z  or  a  de« 
^ea.  In  June,  the  temperature  was  remarkably  uniform ;  and  the  wind  was 
moftly  in  the  weft.  The  weather  in  July  was  alft>  fine  \  the  wind  moderate,  and 
generally  weft. 

The  Harveft  began  with  Angnft;  the  weather  tolerable,  though  more  rainy 
than  ufual;  and  colder.  The  temperature  of  this  month  is  almoft  2^  below  the  mean. 

Ths  wind  was  generally  weft }  but  a  furface  wind  was  to  be  obferved  at  the  fame 
time  blowing  from  the  eaft.  This  b  often  obferved  with  us  in  the  fineft  weather : 
it  feldom  fails  to  hi^pen  at  the  time  of  the  great  changes  of  the  wind  from  the 
eaft  to  the  weft. 

September  was  rainy ;  its  temperature  rather  below  the  mean,  wiib  eafterly 
winds  about  the  middle  and  end  of  the  month. 

OcTOBKR  rainy  $  the  wind  variable,  though  moftly  S.  W. }  the  barometer  low  ^ 
and  the  mean  temperature  49^.  66,  a  very  little  under  the  msan. 

November  was  warm  for  the  feafon,  though  rainy,  with  the  wind' variable,  and 
often  very  high  from  S.  W. 

December  was  alfo  warmer  than  ufuai,  by  nearly  two  degiees :  The  wind  was 
eafterly  till  near  the  end  of  the  month,  when  it  changed  to  the  N.  £  :  A  good  deal 
of  fnow  fell  on  the  ajth ;  and,  on  the  laft  day  of  the  year,  the  thermometer,  in  the 
evening,  was  at  26 :  The  weather  dear,  with  little  wind» 

On  the  whole,  the  mean  temperature  of  this  year  exceeded  that  of  ordinaxy  fea- 
fons  by  almoft  a®.  This  excels  of  heat  is  very  confiderable ;  but,  as  it  SbII  chiefly 
in  the  vnnter  months,  it  was  not  attended  with  gny  particular  advantage.  The  rain 
that  fell  was  28.73  inches. 
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Tbe  mean  temp«r«niTc  of  tbe  whole  year  is  47.75. 


REMARKS. 


The  ipvinter  of  1795  was  remarkable  for  the  feveriiy  and  contiouaiice  of  tbe 
cold.  The  year  be^an  with  a- (harp  froft,  which  had  fet  in  on  tbe  26tb  of  tbe  pre- 
ceding month,  bat  which  tailed  only  till  the  3d  of  January,  when  the  wiiid  came 
roand  to  the  S-  W.  and  was  followed  by  a  thaw.  On  the  ictb  tbe  frod  returned, 
the  wind  varying  from  N.  W.  to  N.  £.  with  heavy  falls  of  Ihow  between 
the  15th  and  20th.  On  the  30th  tbe  cold  became  very  fevere ;  and  on  tbe  ssd  the 
thermometer,  about  Sin  the  evening,  Rood  at  14^°,  the  lowed  that  lobferved  it  du- 
ring the  whole  feafon.  This  intenfity  of  tbe  cold  laded,  hoVever,  but  a  (hort  time, 
for  by  to  o'clock  the  thermometer  had  rifen  to  id^".  On  the  fame  night,  in  the  Bo- 
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tanical  Garden,  which  lies  between  Edinburgh  and  the  Frith,  and  is  about  150  feet 
lower  than  the  place  where  I  obferved,  a  thermometer,  which  marks  its  loweft  poiot, 
according  to  the  conftruQion  defcribed  in  the  3d  volume  of  thefe  ^ranfoBions^  fell 
as  low  as  5^.  The  cold  at  Glafgow,  on  this  night,  was  ftill  more  intenfe.  Mr 
Profeflbr  Wilfon,  who  watched  the  motions  of  the  thermometer,  with  his  ufual  dili- 
gence and  accuracy,  found  it  ftand  at  se^ro,  from  xi  at  night  till  3  ia  the  morning, 
when  it  began  to  rife,  and  about  break  of  day  was  at  lo®. 

The  flight  preceding  this  was  alfo  obferved,  in  fome  places,  to  be  remarkablj 
cold.  At  White  Hall,  in  Berwickfliire,  7  miles  W.  N.  W.  of  Berwick  upon 
Tweed,  and  about  38  £.  S.  £  of  Edinburgh,  Mr  Hall  obferved  the  diermometer, 
in  the  open  air,  about  10  that  evening,  at  6^  below  %iro*  This  was  the  greateft  cold 
that  I  have  heard  of  being  obferved  in  Scotland ;  and  is,  at  the  fame  time,  an  exam- 
ple of  the  locality  of  thefe  great  colds.  The  weather  at  this  time  was  clear  v  the 
wind  very  gentle,, between  N.  N.  W.  and  N.  N.  E. ;  a  great  deal  of  ihow  had  fallen 
from  the  15th  to  the  20th,  and  lay  at  this  time  more  than  a  yard  thick  on  the 
ground. 

From  about  the  aad  the  intenfity  of  the  cold  relaxed  gradually  for  feveral  days; 
the  thermometer  was  a  degree  above  freezing  on  the  24th.  From  that  time  the  cold 
increafed  ;  on  the  29th  the  thermometer  was  at  164-  ^  in  the  evening ;  in  the  Botanic  \ 
Garden  at  4^  \  and  at  Glafgow,  on  the  afternoon  of  the  30th,  it  was  between  4^  and 
zero  for  feveral  hours  together.  This  was  again  followed  by  a  relaxation  of  the 
cold,  though  not  fo  coniiderable  as  before.  On  the  jth  and  6th  of  Februiry  it  was 
again  very  cold,  the  thermometer  here  was  at  19^,  at  Glafgow  it  defcended  to  %iro. 

After  another  remiifion  the  cold  became  very  ievere  on  the  13th,  both  here 
and  at  Ghrfgow.  This  was  foeceeded  by  a  fimilar  change,  oRly  the  remiffion  was 
longer  and  more  confiderable,  fo  that  a  good  deal  of  fnow  was  melted  on  the  d4th 
and  26th  ;  but  on  the  27th  and  28th  the  cold  once  more  became  fevere,  the  ther- 
mometer {landing  at  19  and  20  degrees.  It  continued  much  in  this  date  till  the  3d 
of  March,  when  the  wind  came  about  to  the  S.  W. ;  the  thermometer  rofe  in  the' 
evening  to  40!-^;  and  a  very  moderate  thaw  fucceeded,  which  carried  off  the 
fnow,  without  any  of  thofe  great  inundations  which  did  fo  much  mifchief  in  the 
iouthern  part  of  the  Ifland. 

The  whole  duration  of  the  froft  was  52  or  53  days-,  and  the  medium  tempera- 
ture, during  that  time,  29^  .6.  The  alternate  intenfions  and  remiffions  of  the  cold, 
all  the  while  were  very  remarkable;  our  climat  e  feem  ed  to  lofe  nothing  of  its  ufual  in- 
conftancy,  and  its  viciflitudes  were  only  lower  down  in  the-fcale  of  heat.  By  this  means, 
however,  many  of  the  bad  confequences  of  a  long  and  fevere  winter  were  prevented. 
The  infidcs  of  houfes  were  never  fo  much  cooled,  that  fpirlts  or  beer,  or  even  water, 
was  frozen  in  them.  The  room  where  my  barometer  is  kept,  though  without  fire, 
was  never  colder  than  37°,  and  this  only  for  a  few  days  in  the  end  of  January. 
From  the  fame  caufe,  the  mills  in  the  country  were  rarely  flopped  *,  and,  except  from 
the  blocking  up  of  the  roads  by  the  fnow,  almoil  no  inconvcnicnoe  was  experienced. 

The 


METEOROLOGICAL    ABSTRACT.        219 

The  roads  were  rendered  impaiTable,  both  from  the  depth  of  the  fnow,  and  the 
degree  of  thaw  which  now.  and  then  took  place,  bj  which  they  became  flippcry, 
and  uneven  in  the  extreme.  Thcr  whole  fnow  that  ftll,  reduced  to  water,  mca- 
fured  6.607  inches,  which,  had  it  fallen  at  once,  would  have  covered  the  ground 
to  the  depth  of  about  7  feet. 

The  feveritj  of  thJs  winter  extended  over  all  Europe  ;  and,  on  the  Continent, 
the  fretiing  over  of  the  Rhine  and  the  Meufe  was  accompanied  with  circumftances 
that  will  be  long  remembered* 

The  barometer  was  above  30.3  at  the  beginning  of  the  froft,  and  continued 
high  till  the  end.of  January,  notwithftanding  the  heavy  falls  of  fnow,  which  came 
almoft  all  from  eaft  and  N.  E,  On  the  31ft  of  January  it  fell  greatly,  with  fnow ; 
and,  during  the  firft  12  days  of  February,  it  was  generally  below  29  inches.  It 
ftood  at  30.4  oil  the  2  7tht  from  which  it  fell  gradually  till  the  thaw,  when  it  was  un- 
der 19.5.  No  conneAion  could  be  traced  between  the  ofcillations  of  the  barome- 
ter, and  the  intenfions  aiid  remifljions  of  the  cold. 

From  the  breaking  up  of  the  froft  on  the  3d,  till  about  the  20th  of  March,  the 
fnow  did  not  difappear  entirely^  even  in  the  plains ;  it  ufually  froze  a  little  in  the 
night,  and  the  medium  temperature  was  under  38®.  On  the  dlfappearance  of  the 
{how,  the  thermometer  rofe  fuddenly  about  zo^,  .which  muft  be  afcribed  to  the  cea- 
iing,  at  that  time,  ctf  the  abforption  df  the  latent  heat,  that  had  taken  place  during  the 
melting  of  the  fnow. 

The  fpring  which  fucceeded  was  tolerable ;  and  the  temperature  of  the  latter 
part  of  March,  the  whole  of  April,  and  the  beginning  of  May,  rather  above  the 
mean.  About  the  loth  of  May  the  wind,  which  had  for  fome  time  been  in  tlie 
S.  W«  came  to  the  eaft  and  N.  £.;  the  weather,  of  courfe,  was  cold,  and  continued  fo^ 
with  the  wind  generally  N.  E.  all  the  month  of  June,  and  till  the  24th  of  July. 
June  and  July  were  alfo  very  rainy  months.  The  wefterly  winds  prevailed  in  Au- 
guft,  and  the  weather  was  good,  though  a  confiderable  quantity  of  rain  fell.  Sep- 
tember was  uncommonly  favourable ;  and  the  crop,  which  was  extremely  late, 
owed  much  pf  its  maturity  to  this  month.  It  proved,  however,  very  fcanty,  and 
was  got  in  but  indifferently,  Odober  being  a  vtxj  rainy  month. 

November  was  cold,  and  very  wet:  On  the  i8th  the  raun  was  remarkably 
heavy,  and  was  followed  by  the  greateft  floods  that  had  been  known  for  fet^eral 
years.  In  December  the  weather  became  much  milder,  and  fomewhat  lelk  rainy  ; 
but,  on  the  whole,  the  rain  of  this  year  very  much  exceeded  the  average,  and  amount- 
ed to  35*729  inohes. 

li.  B.  In  the  two  laft  columns  of  the  table  for  this  year,  it  is  marked  whether  the 
wind  blew  from  the  weftern  or  eaftern  femicircle.  The  fonth  wind  is 
fuppofed  to  belong  to  the  firft  of  thefe ;  the  north  wind  to  the  iecond. 
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The  mean  temperature  of  the  whole  year  is  48°.  x. 


REMARKS. 


The  winter  of  this  year  was  remarkable  for  its  mildnefs,  and,  compared  with 
that  of  the  former  year,  may  give  an  idea  of  the  two  extremes  between  which  the  win- 
ters of  this  part  of  the  Ifland  will  generally  be  confined.  About  the  middle  of  January, 
the  thermometer  fiood  for  lo  days  conftantly  above  50*^,  day  and  nighty  and  the 
mean  temperature  of  the  month,  viz.  45^.  6,  is  at  leaft  ii<»  above  the  medium,  and 
nearly  the  feme  with  that  of  the  ordinary  January  of  Marfeil]e«.    This  extraordi. 

nary 
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my  degree  of  warmth  was  malhtained  bj  a  high  wind,  that  bkw  conftantly  firom 
S.  W.  and  S.  S.  W.  bringing  with  it  the  air  and  temperature  of  the  fouthem  parts 
of  the  Atlantic*  This  wind  preirailed  over  £Qch  an  extent  of  the  ocean,  and  blew 
with  inch  violence,  that  it  forced  back  a  fleet  of  firitiifa  men  of  war,  after  it  had 
endeavoiired,  in  vain,  for  fix  weeks,  to  make  its  paflage  to  the  Weft  Indies* 

It  muft  be  remembered,  that  the  great  cold  of  the  preceding  winter  was  with 
a  wind  N.  N.  E.  and  Ibmetimes  N.  N.  W  which  blew  very  moderatelj. 

Ok  the  a3d  of  January  there  was  a  hurricane  from  S.  S.  W.  that  blew  down 
trees  and  unroofed  houfes :  The  barometer  fell  very  low,  and  did  not  rife  to  its 
ordinary  height  for  more  than  ten  days. 

In  March  the  weather  was  cold,  5^  below  the  middle  temperature  of  February ; 
call  winds  prevailed,  and  the  premature  appearances  of  vegetation,  produced  by 
the  miidnels  of  the  preceding  feafon,  fuffered  a  fevere  check.  April  was.  jnore  fa* 
vonrable ;  but  in  May  the  weather  again  became  cold,  with  eafi  winds,  remarkably 
dry  and  parching.     The  grais  every  where  fuffered  extremely  from  this  month. 

Ok  the  30th  there  was  a  hurricane  at  London,  and  at  Portfmouth  on  the  31ft. 
On  both  thefe  days  the  barometer  here  was  very  low,  28.53,  though  the  wind  was 
no  more  than  a  briik  gale  at  S.  W, 

Ik  June  the  mean  temperature  was  not  fo  high  by  2^  as  in  ordinary  fea> 
fens.  The  wind,  though  weft,  was  ufually  from  the  northern  points  of  the  femi- 
circle. 

JuLT  was  worfe  than  June,  and  its  mean  temperature  3^  under  that  of  a  tole- 
rable feafon.  Great  apprehenfions  were  entertained  for  the  crops,  which,  without 
the  fine  weather  that  fucceeded  in  Auguft,  muft  have  been  ruined.  The  heat  of  this 
month,  which  was  at  a  medium  about  614-^,  was  not  fo  remarkable  for  being  great  as 
for  being  uniform  ;  the  thermometer,  for  a  great  part  of  the  month,  was  not  below 
63^,  even  in  the  night.  There  was  a  great  deal  of  lunfliine,  and  the  wind  almoft  con- 
ftantly  W.  S.  W. 

Tuxfirfthalfof  September  was  little  inferior  to  Auguft,  On  the  21ft,  the 
wind,  from  the  S.  W.  came  round  to  the  N.  £. ;  a  confiderable  fall  of  rain  follow- 
ed, and  the  li^eather  became  colder,  and  continued  to  be  fo  in  Odober  :  the  medium 
temperature  of  which  was  3  degrees  lower  than  the  average. 

A  SMAKT  firoft  fet  in  on  the  29th  of  November,  and  next  morning  the  thcrmo* 
meter  ftood  at  26^.  This  froft  continued  till  the  zoth  of  December,  with  an 
intenfity  very  unufual  fo  early  in  the  winter.  On  the  evening  of  the  5th  the  ther- 
mometer was  at  21^.  Between  the  loth  and  13th  the  froft  had  almoft  difappeared; 
but  it  returned  on  the  Z4th  with  confiderable  feverity,  and  continued  till  the  28th, 
when  it  broke  up  entirely.  The  thermometer  was  at  19°  on  the  26th,  and  in  many 
places  lower.  The  fame  froft  was  feh  in  England,  where  there  were  local  coldb  of  much 
greater  intenfity,  the  thermometer,  in  fome  places,  having  been  as  low,  it  was  faid,  as 
-^  10.  A  traft  of  very  mild  and  open  weather  began  on  the  31ft  of  December. 
Vol.  IV.  E  a  Tajt 
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The  mean  temperature  of  tbe  whok  year  is  48°.i»  aboat  -f  of  a  degree  greatea 
than  the  common  average. 

The  greatell  Angularity  in  this  year  is  its  dryneis.  Tbe  whole  rain  amount^  to 
no  more  than  19*395  inches,  not  much  above  the  half  of  what  fell  in  •X795*.  This, 
quantity  of  rain  was,  however,  perfe&ly  fufficient  for  the  purpofcs  of  vegetation,  afr 
the  crop  of  com  was  very  plentiful* 
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L  On  the  Origin  and  Principles  of  GoTfiic  Architecture. 
By  Sir  James  Hall^  Bart.  F.  R.  &  A.  SS.  Edin. 


[Read  Aprils.  1797..] 


INTRODUCTION. 


LONG  after  the  arts  of  ancient  Greece  and  Rome  had  been 
loft,  and  before  any  eiledtual  attempt  was  made  to  revive 
tiiem,  a  ftyle  of  building,  known  among  us  by  the  name  of 
Gothic  Architedlure,  began  to  appear  in  Europe. 

At  firft,  a  few  only  of  its  peculiar  forms  were  employed, 
which,  in  fdme  old  buildings,  are  to  be  met  with,  intermixed 
with  the  remains  of  a  ftill  more  ancient  ftyle.  *  Afterwards,  ri- 
fing  by  degrees  into  favour,  it  fupplanted,  in  all  the  depart- 
ments of  architeiflure,  every  other  ipecies  of  defign,  and  main- 
tained an  unrivalled  dominion  during  three  hundred  yeajs. 
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On    GOTHIC    ARCHITECTURE. 


Is  the  early  part  of  the  fixteenth  century  it  underwent  a  fud- 
den  reverfe  of  fortune ;  not,  however,  (I  am  inclined  to  think), 
from  any  difcovery  of  its  defedls,  or  any  inquiry  into  its  me- 
rits, but  entirely  from  the  general  temper  of  the  times.  A  pat 
fionate  admiration  of  the  works  of  antiquity,  which  had  then 
recently  attradled  the  attention  of  the  moderns,  produced  a  con- 
tempt for  whatever  was  not  profefledly  formed  upon  the  models 
of  Greece  and  K  ome.  At  the  fame  time,  an  indifcriminate  ha- 
tred  againft  every  production  of  the  middle  ages,  ftrongly  felt 
by  mto  jufl:  emerging  from  the  gloom  of  that  period,  led  them 
to  overlook  the  merit  of  this  very  brilliant  exception  to  its  gene- 
ral barbarifm. 

But  the  excefs  of  thefe  impreffions  has  of  late  very  much 
abated  ;  authors  of  the  greateft  eminence  have  teflified  a  refpedl 
for  Gothic  archite<5lure,  by  advancing  various  fyftems  to  ac- 
count for  its  forms  ;  and,  whilfl  they  acknowledge  the  fuperior 
excellence  of  the  works  of  the  ancient  Greeks,  they  allow  that,  in 
airy  lightnefs,  and  in  bold  grandeur  of  eflFeft,  thofe  of  the  Gothic 
'ftyle  have  not  been  furpaiTed,  if  ever  equalled,  by  the  moft  ce- 
lebrated of  our  niiodern  produdlions.  The  period,  too,  in  which 
it  prevailed,  being  at  a  diftance  from  our  times,  and  that  di- 
(lance  being  magnified  in  our  imagination  by  the  oblcurity  of 
its  hiftory,  we  are  inclined  to  rank  its  monuments  with  the 
works  of  remote  antiquity,  which  feldom.  fail  to  excite  even  a 
greater  intereft  than  thofe  poflefling  the  charm  of  novelty. 

In  concurrence  with  thefe  favourable  fentiments,  my  objedl, 
in  the  following  EflTay^  is  to  reftore  to  Gothic  architefture  it8 
due  fliare  of  public  efteem,  chiefly  by  fhewing,  that  all  its  forms 
may  be  traced  to  the  imitation  of  one  very  fimple  original  j  and, 
confequently,  that  they  are  connected  together  by  a  regular  fyf- 
tem :  thus  proving,  that  its  authors  have  been  guided  by  prin- 
ciple, and  not,  as  many  have  alleged,  by  mere  fancy  and  ca* 
price. 

m 

Having 


On    GOTHIC  ARCHItECIU RE.  $ 

Having  endeavoured  to  inveftigate  the  theory  of  Gothic  ar- 
chiteiSlure,  I  fhall  prefent  a  view  of  what  I  hiave  been  able  to 
colled):  concerning  its  hiftory ;  and,  without  pretending  to  dif- 
pel  the  very  deep  obfcurity  which  ftill  furrounds  this  curious 
fubjedly  I  fhall  venture  to  fugged  fomc  hints,  which  may  be  of 
f«"vice  in  guiding  the  refearches  of  antiquaries.  By  this  hifto* 
rical  view,  I  hope,  likewife,  to  refute  an  opinion,  which  has 
C(»ntributed  greatly  to  difcredit  the  Gothic  ftyle,  namely,  that  it 
prevailed  only  in  barbarous  times';  fince  I  Ihall  ihow^  that,  al- 
.though  it  made  its  firft  appearance  in  a  period  of  that  defcrip^ 
tion,  it  continued  to  flourifh,  while  the  arts  of  defign  were  ad- 
vancing in  excellence,  and  dill  maintained  its  pre-eminence^ 
when  they  had  attained  to  the  higheft  degree  of  modern  fplen- 
dour. 

Lastly,  by  inftitating,  between  the  Gothic  and  other  ftyles, 
a  comparifon,  founded  upon  the  general  and  fundamental  prin-^ 
ciples  of  architecture,  I  ihall  endeavour  fairly  to  appreciate  its 
merits,  and  to  fhow  the  high  edimation  to  which  it  is  entitled, 
in  point  both  of  beauty  and  of  utility  *♦ 

Before 


^  This  pltfn  is  now  nearly  completed,  the  whole  £flaj  being  written  out,  and  ac- 
tompanied  with  a  fet  of  drawings  fufficient  to  render  it  intelligible,  but  by  no  meanr 
in  a  ftate  for  publication.    To  bring  them  to  fuch  a  ftate  mull  be  a  work  of  much 
labour  and  time,  efpecially  fince  the  nature  of  the  fubje&  has  hitherto  compelled  me 
to  execute  all  of  thetn  with  my  own  hands. 

I  HAVE  judged  it  advifcable,  therefore,  to  lay  before  the  Society  a*  part  of  the  £f« 
fay,  which  requires  but  few  drawings,  while  it  announces  the  fundamental  and  ef- 
fential  views  of  the  theory  \  referving  the  full  illuftration  of  it  to  another  occafion, 
when  I  hope  to  produce  the  whole  in  a  feparate  work. 

In  the  mean  time,  it  may  not  be  improper  to  obferve,  further,  with  refpeA  to  my 
:general  plan,  that  the  firft  part,  comprehending  the  theory  of  Gothic  architedure, 
lias  been  arranged  under  three  fubdivifions ;  the  firft  of  thefe  contains  a  view  of  its 
elements,  all  its  forms  being  reduced  to  their  fimpleft  ftate  ;  the  fecond  treats  of  tht 
deviations  from  thofe  elements,  which,  in  the  courfe  of  pra&ice,  have  been  occafioned 
by  various  circim^ances ;  and,  the  h.%  combining  the  other  two,  contains  an  ezr* 

minatioa 


,/ 


y*.  ^ 


6  On    GOtHIC    ARCHITECTURE, 

Before  we  enter  upoa  this  inquiry,  which  is  chiefly  direifted 
towards  the  inveftigation  of  a  principle  of  Imitation,  it  will  be- 
proper  to  premife  a  few  obfervatiDns,  on  the  mode  in  which 
the  forms  of  nature  have  been  introduced  into  works  of  art ;. 
a  fubjeifl  which  hitherto  feems  not  to  hayc  met  with  the  atten- 
tion it  deferves*. 

Although  the  connexion  between  beauty  and  utility  be  ftlU 
involved  in  fuch  obfcurity,  that  we  are  unable  to  decide  con- 
cerning the  univerfklity  of  that  connexion,  of  one  thing  we  are- 
certain,  that,  in  a  work  intended  to  aniwer  fbme  ufeful  purpofe, 
whatever  vifibly  counteracts  that  purpofe  always  occafions  de- 
formity. Hence  it  is,  that,  even  where  ornament  is  principally 
intended,  the  oftenfibly  ufeful  obje^  of  the  work,  if  it  have 
any  fuch,  muft  be  provided. for,  in  the  firft  place,  in.  preference, 
to  every  other  confideration. 

But,,  in  mod  ufeful  works,  fome  parts  occur,-  the  ihape  of 
wliich  is  quite  indifferent  with  re^edl  to  the  proposed  utility, 
and  which,  therefore^  the  ^rtift  is  at  liberty  to  execute  as  he  plea- 
&%  ;  a  liberty,  which  has  opened  a  wide  field  to  the  tafle  and 
invention  of  ingenious  men  oF  every  age  and  country,,  who- 
have  turned  their  attention  to  the  compoHtion  of  ornaments  ;*  and 
t^rhofe  exertions  have  been  more  or  lefs  influenced  by  the  ftate  of 
civilization  in  which  they  lived.  It  would  feem,  however,  if 
we  may  judge  by  thofe  various  effbrts,.that  little  has  been  effedl- 
ed  by  mere  human  ingenuity ;  fince  we  fee,  that  recourfe  has 
been  had,  almoft  univerfally,  to  Nature,  the  great  and  legitimate 
fource  of  beauty ;  and  that  ornament  has  been  attained,  by  the 

imitation. 


mination  of  the  monuments  of  the  art  now  in  ezifiencei  and  an  application  of  our. 
principles  to  every  part  of  them. 

The  prefent  publication  confifts  of  the  introduftion  to  the  whole  Eflaj,  together 
With,  the  elementary  part,  illuftrated  by  fix  plates. 
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imitation  of  objedls,  to  which  ihe  has  given  a  detei^nate  an4 
charadleriftic  fdrm. 

Thus,  among  the  Greeks,  in  the  period  o£  their  higheft  re- 
finement, we  find  the  hafidles  of  vafes  in  the  fhape  of  vine 
branches,  or  of  ferpeAts  twifted  round  each  othen  Some  urns 
of  ancient  Egyptiail  workmanlhip  terminate  in  the  head  of 
an  owl.  The  heads  of  our  fhips  are  decorated  with  figures 
of  men  and  of  animals;  and  the  hatchets  and  canoes  of 
Nootka  Sound  are  covered  with  rude  images  of  various  natural 
objedte. 

The  imitation,  however,  vA  fuch  cafes,  dififers  from  that  in  a 
ftatue  or  in  a  pi<ftuf e.  In  the  one,  the  fole  obje<fl  is  to  reprelcnt 
fome  natural  obje<^ ;  whereas,  in  the  other,  the  forms  of  nature 
have  been  partially  adopted,  and  modified  in  various  ways,  in 
order  to  fuit  the  ufeful  deftination  of  the  work.  In  this  man** 
ner,  artifts  of  every  age  have  been  led  to  feleifl,  among  the 
forms  of  a  natural  obje^,  fuch  as  anfwered  their  purpofe^  to  the 
€Xclufion  of  the  reft ;  and  have  exhibited  modified  imitations 
of  nature,  which,  being  juftified  by  the  circumftances  of  the 
cafe,  do  not  fuggeft  the  idea  of  mutilation.  Thus  we  meet 
with  the  foot  of  a  table  executed  like  that  of  a  lion,  or  the 
hilt  of  a  fword  like  the  head  of  an  eagle,  vdthout  afking  what 
has  become  of  the  body  of  the  animal,  and  without  being  ftruck 
with  any  impropriety  in  the  omifiiont. 

Frequently,  v^ere  the  materials,  employed  are  themfelves 
poilefied  of  variety  and  elegance,  the  objedt  of  ornament  has 
been  ^liEciently  attained,  by  allowing  the  natural  forms,  in 
whole  or  in  part,  to  remain  in  the  finifhed  work.  For  inftance, 
cups  are  made  of  fhells,  of  cocoa  nuts,  or  of  oftrich  eggs,  the 
character  and  beauty  of  which  depend  upon  the  natural  form  of 
the  materials.  And  in  the  cafe  of  the  bottles,  ufed  by  the  Roman 
Catholic  pilgrims,  an  example  occurs  of  an  utenfil,  in  which 

the 
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the  natural  form  has  undergone  little  or  no  variation,  fince 
it  confifts  of  the  hard  outward  Ikin  of  a  gourd,  of  the  fame  fhape 
in  which  it  grew  upon  the  plant*. 

This  laft  clafs  of  forms  has  been  introduced,  by  Imitation,, 
into  works  compofed  of  fhapelefs  materials.  Thus  we  have  fit 
ver  cups  in  the  form  of  thofe  made  of  fhells,  and  fruitrdifbes. 
of  ftoneware  in  the  form  of  bafkets.  The  ancient  Peruvian  va- 
fes  of  pottery  are  executed  in  exadt  imitation  of  gourds  j  a  prac- 
tice which  had  probably  fucceeded  the  ufe  of  goiu'ds  as  bottles^ 
In  fuch  cafes,  the  defedl  of  real  charadler  in  the  obje<5l  is  fup- 
plied  by  a  fiiflitious  one,  which,  in  the  hands  of  a  man  of  genius,, 
is  often  produdlive  of  the  moft  happy  efiedls ;  fince  it  enables 
him  to  "confer  upon  his  work  the  merit  of  confiftency,  and  truth 
of  charadter ;  qualities,  which  influence  the  mind  of  the  fpec- 
tator  as  powerfully,  when  founded  on  fi(5lion  as  on  reality. 
For  we  judge  of  fuch  a  work,  as  we  do  of  a  romance,  in 
which,  we  are  fcarcely  lefs  intcrcfted  than  if  we  believed  it  to  be 
true. 

We  may  now  conficfer  the'  application  of  thefe  princijples  to 
every  kind  of  ornamental  architciflure.  As  (tone  is  not  natu^ 
rally  pofTeiTed  of  any  peculiar  (hape,  and  as  the  ufeful  object 
propofed,  by  flrudlures  formed'  of  it,,  may  be  accomplifhed  in 
various  ways,  very  great  latitude  is  left  to  the  invention  of 
the  artift.  We  fee,  accordingly,  that,  in  every  country  where 
much  refinement  has  been  introduced,  great  pains  have  been 
beftowed  in  ornamenting  (lone  buildings,  with  figures  repre- 
fenting  various  natural  objedls.  It  would  feem,  that  the  la- 
,titude  has  even  been  too  great ;   for  experience  fhews,  that  the 

artift 

*  Even  jn  this  cafe,  howeveri  tbe  natural  form  nadergoes  a  certain  degree  of 
modification^  bj  the  device  emplojed  to  produce  the  neck  of  the  bottle.  The 
frnity  while  fmall  and' tender,  is  furrounded  with  a  firing,  which  remaining  during 
its  growth^  prevents  the  part,  thus  bound».from  fwelling  with  the  reft. 
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artift  has  fucceeded  beft,  where  his  imagination  has  been  tir- 
cumfcribed,  and  forced  into  a  regular  channel. 

For  this  purpofe,  recourfe  has  frequently  been  had  to  the.  de- 
vice laft  mentioned ;  the  building  being  executed  in  imitation 
of  a  llrudlure,  compofed  of  materials,  which  naturally  poffefs  a 
determinate  and  charadleriftic  form.  Such  was  the  method  fol- 
lowed by  the  architedts  of  ancient  Greece,  who  conftrucfled  tem- 
ples, and  other  public  edifices,  in  imitation  of  a  ruflic  fabric, 
compofed  of  fquare  beams,  fupported  upon  round  polls  or  (lems 
of  trees ;  and  who  derived  the  numerous  ornaments  of  that 
beautiful  ftyle,  from  circumilances  which  would  naturally  take 
place  in  fuch  a  ftrudlure  *. 

Vol.  IV.  3  *  A 


*  That  they  really  did  imitate  a  bailding  of  wood,  is  dated,  in  the  cleareft  man- 
ner, in  the  work  of  Vitruvius,  particularly  in  his  chapter,  "  De  Ornamentis  Co- 
lumnarum.'*  He  there  fpeaks  of  architeftural  work  in  ftone  or  marble,  as  a  re- 
prefentation,  (imago)^  and  of  the  timber  fabric  as  a  reality,  (in  verttate)^  as  witt 
appear  by  the  following  quotation. 

*'  Itaqjje,  in  Graecis  operibus,  nemo  fub  mutulo  denticulos  conftituit,  non  enim 
poflunt  fubtus  cantherios  afleres  efTe.  Quod  ergo  fupra  cantherios  et  templa  in  ««• 
ritate  debet  efle  coUocatum,  id  in  imaginrbus^  ii  infra  conflitutum  fuerir,  mendofami 
habebit  operis  rationero.  Etiamque  antiqui  non  probaverunt  neque  infHtuerunt  in 
faftigiis  mutulos,  aut  denticulos  fieri,  fed  poras  coronas;  ideo  quod  nee  cantherii  ncc 
alTeres  contra  failigiorum  frontes  diftribuuntur,  nee  poflunt  prominere,  fed  ad  iUUicidia 
proclinati  collocantur. 

''  Ita  quod  non  poteft  in  veritate  fieri,  id  non  putaverunt  in  imaginibus  factum, 
pofle  certam  rationem  habere.  Omnia,,  enim,  certa  proprietate,  et  a  verb  naturx 
dednftis  moribus,  traduyerunt  in  operum  perfeftiones.  £t  ea  probaverunt,  quorum 
explicationes,  in  difputationibus,  rationem  poflunt  habere  veritatis." 

In  one  refped,  thb  paflage  is  extremely  obfcure,  but,  in  another  view,  it  is  fufli- 
ciently  clear  to  anfwer  the  pre&nt  purpofe.  The  obfcurity  arifes  from  the  difiicul- 
ty,  or  rather  impoffibility,  of  difcovering  the  meaning  of  feveral  of  the  technical 
terms  employed,  thele  being  v^ry  rarely  ufed  by  authors,  and  relating  to  a  mode  of 
building  different  from  any  now  praftifed.  But,  whilft  commentators  differ  as  to  the 
precife  meaning  of  the  words  cantberiuSf  ajjir^  and  ttrnptum^  as  ufed  in  this  paffage, 
they  all  agree  in  confidering  them  as  denoting  parts  of  the  timber  frame  of  a  roof. 
At  the  fame  time,  mutulus  and  itniiculuf  are  well  known  terms  of  archlteAure,  and 

appropriated 
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A  FAINT  and  diftant  refemblance,  however,  of  the  original^ 
has  generally  been  found  to  anfwer  all  the  end  propofcd  by  the 
imitation ;  a  refemblance,  which  may  fometimes  be  traced  in 
the  general  diftribution  of  the  edifice,  fometimes  in  its  minute 
parts,  and  not  unfrequently  in  both. 

But  the  forms  of  nature,  thus  introduced,  have  been  greatly 
modified  by  thofe  of  mafonry.  For  though  ftone  is  by  nature 
ihapelefs,  yet,  in  the  courfe  of  praiflice,  many  peculiar  forms 
have  been  long  eftablifhed,  and  currently  employed,  in  working 
It ;  fuch  as  ftraight  lines,  plain  ftirfaces,  fquare  angles,  and  va- 
rious mouldings  ufed  to  foften  the  effedl  of  abrupt  termina- 
tions ;  all  of  which,  originating  in  motives  of  mechanical  con- 
venience, and  of  fimple  ornament,  had,  in  very  early  times, 
been  appropriated  to  mafonry,  and  confidered  as  effential  in 
-every  finifhed  work  of  ftone ;  fo  tliat,  when  the  imitation  of  na- 
ture was  introduced,  thefe  mafonic  forms  ftill  maintained  their 
ground,  and,  being  blended  with  the  forms  of  nature,  the  two 
claffes  reciprocally  modified  each  other. 

This  combination  of  art  with  nature,  of  which  we  fee  the 
moft  perfedl  example  in  the  Corinthian  capital,  produces  what 

are 

appropriated  to  buildings  of  (lone.  The  latter  part,  which  relates  to  the  principle  of 
imitation  in  general,  is  fufEciently  clear.  The  paiTage,  in  Engliih,  is  nearly  as  fol- 
lows : 

^  Thus,  in  the  works  of  the  Greeks,  denticles  were  never  placed  under  a  xnodil- 
lion,  becaufe  it  is  impoflible  that  the  afltres  can  be  under  the  cantherii.  If,  then, 
what  is  fituated  over  the  cantherii  andtempla  in  reality^  be  exhibited  as  under  theoi 
in  the  'imitation^  the  principle  on  which  the  work  proceeds  is  belied. 

''In  the  fame  manner,  the  ancients  never  approved  of,  or  direded,  th«  introduce 
tion  of  modilHons  or  denticles  in  the  frontifpiece,  but  preferred  a  plain  cornice ;  for 
this  reafon,  that  neither  the  cantherii  nor  afleres  lie  towards  th^  gable,  nor  can  they 
projeft  beyond  it,  but  are  placed  with  an  inclination  to  the  guttur. 

*'  Thus,  they  efteemed  it  a  departure  from  principle  to  exhibit,  in  an  imitation, 
what  could  not  occur  in  reality.  For  in  fioiihing  their  works,  they  introduced  every 
ornament  in  an  appropriated  manner,  and  according  to  a  real  analogy  borrowed 
from  nature  ;  and  they  approved  of  nothing,  which  could  not  be  theoretically  ac- 
counted for,  on  the  principle  of  its  refemblance  to  truth.'* 


On    GOTHIC    ARCHItECrURE.  u 

are  called  architedlonic  forms,  in  which  the  variety  of  nature, 
being  fubjedled  to  the  regularity  of  art,  the  work  acquires  that 
peculiar  charadler,  which,  in  a  natural  objedl,  we  confider  as  of- 
fenfive,  under  the  name  of  formality  ;  but  which,  in  archi- 
tedt'ure,  we  admire  as  a  beauty,  under  the  name  of  symmetryt 
thus,  we  reprobate  the  formality  of  an  avenue,  and  praife  the 
fymmetry  of  a  colonnade. 

Such  is  the  nature  of  architedlonic  imitation;  a  device,  which 
probably  originated  in  accident,  but  to  which  architedure  is  in- 
debted for  its  higheft  attainments. 

I  WAS  firft  led  by  Mr  Byres,  a  very  refpedable  member  of 
this  Society,  to  bbferve,  among  the  remains  of  antiqxiity  at  Rome, 
many  beautiful  examples  of  the  application  of  thefe  principles 
by  the  ancients ;  and  though  my  view  of  the  fubjeiS  was 
then  very  obfcure,  the  theoretical  folution  of  the  queftion  not 
having  occurred  till  long  after,  I  was  fully  aware  of  the  very 
great  practical  advantages  which  they  had  derived  from  the  em- 
ployment of  the  principle  of  imitation. 

Occupied  with  this  view  of  ancient  art,  as  I  was  travelling 
through  the  weftem  provinces  of  France,  in  my  return  from 
Italy,  in  the  end  of  1785, 1  was  ftruck  with  the  beauty  of  many 
Gothic  edifices,  which,  far  from  appearing  contemptible,  after. 
the  maflerpieces  of  art  I  had  feen  in  Italy  and  Sicily,  now  pleafed 
me  more  than  ever.  I  was  thus  induced  to  believe,  that  thofe 
extenfive  works,  poflefled  throughout  of  io  peculiar  a  characSer,^ 
and  fo  eminent  for  unity  of  ilyle,  could  not  have  been  carried  on, 
unlefs  the  architedls  who  built  them,  like  thofe  of  ancient 
Greece,  had  been  guided,  in  their  execution,  by  fome  peculiar 
principle ;  and  being  diiTatisfied  with  all  the  theories  of  the  art. 
which  I  had  heard  of,  I  undertook  the  inveftigation,  which  haa 
given  rile  to  the  following  Eflay  *. 

b  2  Conceiving 

*  After  ftatiog  my  own  views  at  full  length,  I  fhall  enumerate  and  examine  ■ 
the  various  opinions  of  others  on  the  fubje£t  of  Gothic  architedore,  no  lels  than  five : 
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Conceiving  that  fome  niftic  btiilding,  differing  widely  from 
the  Grecian  original,  might  have  fuggefted  the  Gothic  forms, 
I  had  made  it  my  bufinefs  to  fearch  for  fuch  a  one,  when  the 
following  accidental  circnmftance  greatly  affifted  my  (pecula- 
tions. 

It  happened  that  the  peafants  of  the  country  through  which 
I  was  travelling  were  then  employed  in  collecting  and  carrying 
home  the  long  rods  or  poles  which  they  make  ufe  of  to  fupport 
their  vines,  or  to  fplit  into  hoops  ;  and  thefe  were  to  be  feen, 
in  every  village,  (landing  in  bundles,  or  waving,  partly  loofe, 
upon  carts.  It  occurred  to  me,  that  a  ruftic  dwelling  might  be 
conftrudled  of  fuch  rods,  bearing  a  refemblance  to  works  of 
Gothic  architedlure,  and  from  which  the  peculiar  forms  of  that 
(lyle  might  have  been  derived  f.  This  conjedhire  was  at  firft 
employed  to  account  for  the  main  parts  of  the  (lru<flure,  and  for 
its  general  appearance  only ;  but  after  an  inveftigation  carried 
on,  at  diflferent  intervals,  during  the  courfe  of  thefe  eleven  years, 
with  the  aflidance  of  fome  friends,  both  in  the  coUedlion  of  ma- 
terials, and  in  the  folution  of  difficulties,  I  have  been  enabled 

to 

In  number.  At  the  time  here  alluded  to,  I  was  acquainted  with  an  opinioUi  which 
I  have  fince  found  to  have  originated  with  Dr  Warburton,  that  the  Gothic  (lyle 
was  copied  from  an  alley  of  trees.  I  was  aware  of  the  advantages  of  this  theory  in 
foroe  eflential  points,  yet  it  always  appeared  to  me  unfatisfaflory  in  many  others ; 
and  I  conceive  it  to  be  at  beft  far  too  vague  to  ferve  as  a  guide  to  the  artift. 

f  This  refemblance,  though  very  obvious  in  many  cafes,  has  not,  to  my  know- 
ledge, been  obferved  by  any  one  but  the  late  Mr  Grose  ;  to  whom  it  feeros  to  have 
occurred  in  a  tranfient  way.  He  makes  ufe  of  the  (hape  of  a  bower  to  aflift  his  de- 
fcription  of  a  Gothic  roof,  (Antiquities,  of  England  and  Wales,  p.  75.)  ;  but  he  does 
not  go  fo  far  as  to  afcribe  the  architedonic  forms  to  this  origin  *,  a  view,  which  pro* 
bably,  would  not  have  efcaped  him,  had  he  not  been  preoccupied  with  a  different 
one  \  for  he  confiders  the  rudiments  of  a  Gothic  arch  as  formed  '*  of  two  flat  flooea 
with  their  tops  inclined  to  each  other,  and  touching.*'  I  did  not  meet  with  this  paf- 
fage  till  feveral  years  after  I  had  undertaken  the  prefent  inquiry,  2nd  had  carried  it 
a  confiderable  length. 
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to  reduce  eyen  the  mod  intricate  forms  of  this  elaborate  ftyle  to 
the  fame  fimple  origin. 

In  the  prefent  (late  of  the  queftion,  the  following  inquiry 
muft  be  confidered  as  falling  under  the  denomination  of,  what 
is  called  by  Mr  Stewart  *,  "  Theoretical  Hijlory^^  and  by  fome 
French  authors,  "  Hijioire  raifonnie  ;  being  an  attempt  to  trace, 
by  conjefture,  the  fteps  through  which  an  art  has  pafTed,  in 
attaining  the  ftate  in  which  we  obferve  it.  Indeed  it  is  probable, 
that  few  inveftigations  have  been  undertaken,  which  more  com- 
pletely correfpond  to  that  definition,  fince,  in  moft  fubjefts  of 
this  kind,  many  fteps  of  the  progrefs  are  known,  and  nothing 
is  required  but  to  fill  up,  by  theory,  the  interval  between 
them  J  whereas,  in  the  prefent  cafe,  as  all  dired  teftimony  is 
wanting,  and  as  no  fteps  of  the  adual  progrefs  of  the  art  have 
come  to  our  knowledge,  our  opinions  on  the  fubjed,  hitherto, 
can  only  amount  to  prefumptions,  founded  upon  the  correfpon- 
dence  of  the  theory  with  the  monuments  of  the  art  now  in  ex- 
iftence ;  and,  the  more  numerous  and  complicated  the  cafes  are, 
in  which  this  coincidence  takes  place,  the  greater  probability 
there  is  in  favour  of  the  fyftem* 

But,,  though  fuch  be  the  adlual  (ituation  of  the  inquiry,  wc 
may  hope  to  fee  it,  hereafter,  affume  a  diiFerent  form ;  fori 
fliould  the  conjedure,  brought  forward  in  the  following  Effay, 
carry  with  it  fufficient  plaufibility  to  excite  a  fpirit  of  refearch 
among  perfons  beft  qualified  to  purfue  the  fubje£t,  there  is  rea- 
fon  to  expedl,  that  difcoveries  may  be  made,  of  a  literary  or  ar- 
chitedural  nature,  by  which  its  truth  or  falfehood  will  be  efta- 
bliihed  beyond  difpute. 

What  has  juft  been  faid  will,  it  is  hoped,  ferve  as  my  apo- 
logy for  having  advanced  a  fyftem,  which,  ftridly  fpeaking,. 
is  founded  on  conjedlure  alone ;  and,  on  the  other  hand,  for 
having  enumerated  a  multitude  of  particulars,  many  of  which 

might 

*  Biographical  Account  of  Mr  Smitit. 
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might  juftly  be  confidered  as  fuperfluous,  were  the  theory  fup- 
ported  by  diredl  teftimony. 


OF  THE  ELEMENTS  OF  GOTHIC  ARCHITECTURE. 


W^HEN  we  enter  a  Gothic  church,  our  attention  is  firft  at- 
traded  by  a  double  row  of  cluftered  pillars,  corapofed  of  an  af^ 
femblage  of  long  and  flender  Ihafts,  which,  reaching  from  the 
ground  nearly  to  the  fvunmit,  there  feparate  and  (pread  in  all  di- 
redions,  forming  the  ribs  or  ^roi/is  (as  they  are  called)  of  a 
vaulted  roof.  In  the  meeting  of  thefe  groins,  and  in  the  win- 
dows of  the  fides  and  ends,  we  fee  the  form  of  the  pointed  arch, 
the  principal  charaderiftic  of  Gothic  architedlure. 

Such  buildings  have,  I  conceive,  been  executed  in  imitation 
of  a  ruftic  dwelling,  conftrufted  in  the  following  manner : 

Suppose  a  fet  of  round  polls,  (PI.  I.  fig.  i.  &  5.),  driven  firmly 
into  the  ground  in  two  oppofite  rows,  the  interval  between  the 
neighbouring  ports  in  the  fame  row  being  equal  to  that  between 
the  rows,  and  each  poll  being  raifed  above  the  ground  to  a 
height  equal  to  three  of  thofe  intervals. 

Then  a- fet  of  long  and  flexible  rods  of  willow,  being  ap- 
plied to. each  poft,  (fig.  2.  &  6.),  let  them  be  thruft  into  the 
ground  at  its  bafe,  and  bound  to  it  by  two  tyings,  one  near  the 
ground,  and  another  at  two-thirds  of  its  height ;  the  rods  being 
left  loofe,  from  this  laft  point  upwards,  and  free  to  be  moved  in 
any  diredlion.  Let  three  rods  be  connefted  with  each  outfide 
corner  poft,  (as  A  or  H  of  the  ground-plan  fig.  6*),  and  five  with 

each 
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each  of  the  others,  (as  B  or  G),  and  let  their  pofition  be  fuch  as 
to  cover  the  infide  of  the  poft,  (as  marked  by  little  circles  in 
fig.  6.),  fo  that,  when  feen  from  between  the  rows,  the  lower 
part  of  each  poft  fhall  be  concealed  from  the  view,  and  prefcnt 
the  appearance  of  a  bundle  of  rods,  (fig.  2.). 

Things  being  thus  difpofed,  the  Skeleton  of  a  thatched  roof 
may  be  formed,  by  means  of  the  loofe  ends  of  the  rods.  This 
is  reprefented  complete  in  Plate  II.  figure  15.  &  16. ;  but  the 
ftrudlure  being  rendered  intricate,  by  the  mixture  of  different 
fets  of  forms,  I  have,  for  the  fake  of  diftindnefs,  defcribed  each  of 
them  feparately,  and  have  reprefented  them  by  feparate  draw- 
ings, with  each  of  which  a  ground-plan  is  (jonneded. 

A  ROD  from  one  of  the  pofts,  being  fo  bent  as  to  meet  a  fimi- 
lar  one  from  the  poft  immediately  oppofite  to  it,  in  the  middle 
of  the  fpace  between  them,  let  the  two  rods  be  made  to  crofs 
each  other,  and  let  them  be  bound  together  at  their  crofling, 
(PL  I.  fig.  3.)'  Thus  will  be  produced  the  exa^b  form  of  the 
Gothic  arch.  The  fame  being  done  with  each  pair  of  op- 
pofite pofts,  and  a  fet  of  pointed  arches  being  formedr,  let  them 
be  connected  together  by  means  of  a  ftraight  pole,  laid  upon 
the  forks  of  the  crofting- rods,  and  bound  to  each  of  them, 
(fig.  7.  &  II.). 

Th en  let  a  loofe  rod  be  brought  from  each  of  any  two  con- 
tiguous pofts  in  the  fame  row,  fo  as  to  form  a  pointed  arch,  fiU 
milar  to  that  juft  defcribed,  and  nearly  of  the  fame  height.  This 
being  done  with  every  two  contiguous  pofts,  (fig.  8«  &  12.),  and 
a  new  fet  of  pointed  arches  being  thus  produced,  ftanding  op- 
pofite to  each  other  in  pairs,  let  each  pair  be  bound  by  a  hori- 
zontal pole  lying  on  the  oppofite  forks,  and  crofiing  the  lon- 
gitudinal pole,  defcribed  above. 

Two  of  the  rods  of  each  comer  poft,  and  three  of  thofe 
of  each  of  the  others,  being  thus  difpofed  of,  we  have  one 
of  each  corner  poft,  and  two  of  each  middle  poft  ftill  to  em- 
ploy; 


> 


/ 


i6  On     GOtHlC    ARCHITECTURE. 

ploy ;  which  is,  done  as  follows :  A  pair  of  thefe  unoccupied  rods 
being  brought  from  any  two  pofls  which  (land  diagonally  to 
each  other,  (A  and  F,  fig.  6.),  and  made  to  meet  in  the  middle, 
not  as  in  the  firft  cafe,  crofling  in  an  angle,  but  fide  by  fide, 
forming  a  femicircle,  and  joined  together  after  the  manner  of  a 
hoop,  (fig.  4.) ;  and  the  fame  being  done  with  every  pair  of  dia- 
gonal pofts,  (fig.  9.  &  13.),  the  whole  rods  will  have  been  employ- 
ed. 

Each  of  the  three  fets  of  arches  having  thus  been  feparately 
defcribed,  (fig.  7,  8,  &  9,),  the  complete  ftrudlure,  in  which 
they  are  all  combined,  may  eafily  be  underftood,  (PI.  L  fig.  10. 
and  14.,  and  PL  II.  fig.  15,  &  16.). 

In  this  manner  a  frame  would  be  cqnftruded,  fit  to  Aipport 
thatch  or  other  covering,  and  fuch  a  one  has  probably  been 
often  ufed.  It  would  leem,  however,  that,  for  the  fake  of  ftrength, 
the  number  of  rods  has  been  increafed  in  each  clutter,  by  the  -^ 
introdudion,  between  every  two  of  them,  of  an  additional  rod, 
which,  rifing  with  them  to  the  roof,  ftill  continues  its  middle  pofi- 
tion,  as  they  fpread  afunder,  and  meets  the  horizontal  pole  at 
an  intermediate  point.  This  is  Jhown  in  Plate  III.  figure  19, 
which  is  drawn  with  its  covering  of  thatch  j  and  the  fame  is  ex- 
prefixed  in  the  correfponding  ground-plan,  figure  20. 

From  the  imitation  of  a  dwelling,  fo  conftrudled,  we  may 
now  trace  the  three  leading  chara(5leriftics  of  Gothic  Architec- 
ture, the  pointed  arch,  the  cluttered  column,  and  the  branching 
roof,  (PL  II.  fig.  17,  &  18.,  and  PL  III.  fig.  21,  &  22.)  *. 

The 


*  In  buildings  of  ftonC}  the  arch  or  groin,  ^hich  joins  the  diagonal  piers,  is  very 
generally  a  real  femicircle,  like  that  in  the  willow  ilni&ure  jufi  defcribed ;  as  I 
have  found  to  be  accurately  the  cafe  at  Beverley  and  Melrofe.  This  rule  of  execu- 
tion, with  the  deviations  from  it,  which  we  meet  with  occaiionally,  will  be  fully 
confidered  in  a  fubfequent  part  of  the  Eflay ;  in  which  it  will  be  ihown,  that  in 
the  ufual  roof,  where  the  diagonal  groin  is  a  femicircle,  it  becomes  the  regulator  of 
all  the  reft,  determining  their  height  and  form  in  every  refpedt 
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The  niftic  fabric  might  thus  be  covered  completely,  but 
would  not  be  habitable,  unlefs  the  openings  of  the  fides  and 
ends  were  clofed,  fo  as  to  refift  the  weather.  This  might  eafily 
be  accomplifhed,  by  means  of  bafket-Work,  covered,  as  is  ftill 
pra<^ifed  in  many  countries,  with  a  mixture  of  clay  and 
ftraw.  In  order  to  furnilh  ribs  for  the  bafket-work,  a  fet 
of  upright  rods  would  be  thruft  into  the  ground  below,  and 
bound  to  the  arch  above,  dividing  the  opening  into  Ipaces  reach- 
ing from  top  to  bottom,  (PI.  IV.  fig.  23.),  which,  being  filled  up 
with  twigs  .wattled  through  them,  would  be  entirejy  clofed, 
(fig.  24.),  and  the  work  would  be  tolerably  (Irong.  It  might 
however  be  thought  advifeable,  for  the  fake  of  greater  ftrength, 
to  fplit  all  the  upright  rods,  down  to  the  level  of  the  points  at 
which  the  main  rods  of  the  opening  feparate  from  their  refpcc- 
tive  pofts  ;  or,  to  borrow  a  term  from  architedlure,  down  to  the 
level  of  the  impofts  of  the  arch ;  and  then  to  carry  the  half 
rods,  fo  fplit,  acrofs  the  reft,  in  fuch  a  manner  as  ta  afiR)rd  the 
opportunity  of  repeatedly  binding  them  to  each  other,  (fig.  25.). 

But  were  the  fpaces  all  ihut  in  this  manner,  the  houfe  would 
be'  rendered  abfolutely  dark.  It  would  therefore  be  necefiTanif 
to  provide  for  the  admifiion  of  light,  which  might  be  done, 
without  materially  weakening  the  ftrudhirc^  by  omitting  fonie 
of  the  wattled  work  in  the  middle,  fo  as  to  leave  part  of  the 
ribs  open  and  bare,  (fig.  25.). 

These  naked  ribs  feem  to  have  fuggefted  the  forms  of  the 
flender  bars  of  ftone,  called  MuUions,  which  conftitute  the  frame- 
work of  the  glafs^  in  all  Gothic  windows ;  the  moft  commoa 
example  of  which  may  be  fecn  in  (fig.  27.). 

Tif  E  window,  in  the  fabric  of  ftone,  as  well  as  in  that  of  wit- 
low,  being  very  confpicuous,  would  naturally  become  an  objeft 
of  attention  in  point  of  beauty.  Accordingly  we  find,  that,  in 
the  compofition  of  Gothic  edifices,  much  pains  Have  been 
beftowcd  in  ornamenting  the  windows,  by  the  introduction 

Vol.  IV.  c  of 
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of  a  number  of  figures,  which  are  often  extremely  elegant,  and 
ibmetimes  furprifingly  complicated,  though  without  confuiion; 
for  they  can  all  be  traced  to  fbme  variety  or  modification 
of  the  fimple  elements  juft  laid  down  ;  as  will .  be  fhown, 
when  we  treat  of  the  more  complicated  works  of  Gothic  ar- 
chitedhire ;  at  prefent,  it  is  neceffary  to  mention  only  one  other 
defign. 

In  this  window,  (fig.  26.)t  the  halves  of  the  neighbouring  rods 
are  brought  to  meet,  but  not  to  crofs,  and  are  bound  together  ^o  at 
to  touch  each  other,  back  to  back ;  next,  the  halves  of  each  rod 
being  brought  together  again,  they  are  bound  face  to  face ;  then 
again  feparated,  and  bound  a  fecond  time  back  to  back,  with 
the  halves  of  the  neighbouring  rods  ;  and  fo  on,  till  the  whole 
fpace  is  filled  with  a  fet  of  regular  and  equal  compartments, 
bounded  by  waving  lines,  (fig<  26.  &  29.). 

The  form  of  the  Gothic  door  may  be  traced  to  an  origin  fi- 
milar  to  that  of  the  laft  mentioned  window.  One  pair  of 
rods,  (fig.  3 1.),  being  brought  from  the  pods  which  form  the 
upright  fides  of  the  door,  are  made  to  meet  in  a  pointed  arch. 
In  the  manner  defcribed  above ;  then,  another  pair  of  rods, 
longer  than  the  fiirft,  and  connedled  with  the  fame  pofts,  are 
brought  to  meet  above  them,  and  are  bound  together  face  to 
face,  like  the  half  rods  in  the  laft  mentioned  window ;  thd 
fpace  between  the  two  pairs  of  rods  being  occupied  by  a  circu- 
lar hoop. 

The  reprefentation  of  the  upper  {>air  of  rods,  when  drefled 
with  fome  fmall  ornaments,  as  in  many  Gothic  buildings,  pro- 
duces a  moft  elegant  efied.  Figure  33.  is  a  door  of  St  Mary's^ 
Beverley,  reduced  from  a  drawing  taken  on  the  fpot,  at  my 
^efire,  by  Mr  J.  Halfpenny. 

The  form  of  the  fteeple,  however  various  and  apparently  dif- 
ferent isoxxk  what  has  hitherto  been  mentioned,  can  eafily  be  re* 

duced 
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duced  to  the  fame  principles.  The  common  fteeple,  or  fbarp 
pointed  fpire,  fecms  to  have  for  its  origin  limply  eight  long  and 
ftrai^ht  poles  thriift  into  the  ground,  one  in  each  of  the  angles 
of  an  o6lagon  ;  and  io  inclined,  that  they  all  meet  in  a  pointy 
dircdlly  tjver  the  centre  of  the  bafe,  and  raifed  above  it  four  or 
five  of  its  diameters,  the  rods,  thus  placed,  forming  together  a 
very  acute  odlagonal  pyramid^  (fig.  34.).  The  original  objedl 
of  a  ftrutJiure  of  this  kind  would  probably  be  mere  ornament, 
as  it  is  not  calculated  to  anfwer  any  purpofe  we  know  of,  un- 
fefe.  it  were  to  fupport  a  bell.  Peifhaps  the  firft  works  of  this. 
Ictnd,  even  thofe  executed  ill  ftone,  were  placed  upon  the  ground ; 
but  as  a  fpire  is  feen  to  beft  advantage  from  a  diftance,  an  ar- 
chitcS  would  naturally  think  of  raifing  it  in  the  air,  by  placing 
it  on  the  fummit  of  a  tower ;  which  is  the  cafe  with  all  the 
fpircs  of  this  kind  I  have  feen.  Figure  ^^.  is  a  view  of  the  fpire 
of  Tuxford  in  Noittinghamfhire. 

Besides  the  rectilineal  fpire,  we  fbmetimes  meet  with  others 
of  %  curved  forinj  which  may  be  accounted  for  in  a  manner  ru> 
lefs  fatisfadlory,  as  fhaH  be  fhewn  in  a  fubfequent  part  of  this. 
Eflay.  ' 

Having  np^  taken  a  view  of  all  thofe  parts  of  Gothic  ar- 

^hiteflxtfe^.wjjich.conftitate  its  folid  mafs,  it  remains,  in  order 

.  to  cQavpl^t^  d>e,  ejfivients  of  the  art,  that  we  eonfider  two  fcts  of 

fma}lQr4>?^eQiK^^]i7^lv^h  very^o  and  which,,  though  not 

jnwfefliVT'  ^^^  ^^Prfn  ^PT  uijovcrfally  obferved  in  pradice^  arife 

zi^txijcally  frofxi  !^h^.  principles  already  laid  down^  and   contri- 

„b»tfl  >firy  rotif  1^  to  giy e,  to  Gothic  archite<^yre,  that  peculiar 

a|^p€)ar$mc^ /by  wlpich  k  is  diftingpifhcd*      Both  thefe  or;cia- 

;n>f(nC|;  i^J,  be  '^^^ed  to  th^  qfiedf  of  time  upon  the  mat^- 

ti^^;^iff;^}pj^^pi  t^:  conft;fu0ioa;i  of  our.  px^c  fabric ;  one  fet 

.bid^g  :<;fv;uie^fi<wi£h  tj^  vegetation  of  tlie  rods,  and  the  other 

ytafix  their  death  and  confequent  decay. 

c  ^  As 
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As  it  would  frequently  happen,  that  the  willow  rods,  thruft 
into  the  ground,  would  ftrike  root  and  grow,  the  architeft  feems 
to  have  taken  advantage  of  this  circumftance,  by  reprelenting 
them  as  decorated  with  buds  and  tufts  of  leaves,  whenever  he 
-thought  that  fuch  ornaments  could  be  introduced  with  good  cf- 
fed. 

This  pradlice  has  been  very  generally  followed  in  the  execu- 
tion of  the  door,  as  in  that  exhibited  in  figure  33.  the  upper  part 
of  which  is  a  reprefentation  of  living  rods^  covered  with  tufts  of 
leaves,  like  thofe  in  aftual  vegetation,  (fig.  32.).  Upon  the  fpire, 
too,  a  fet  of  fmall  projections,  placed  at  regular  intervals,  often 
occur,  as  in  that  of  Bunny,  in  Nottinghamfhire,  (fig.  37*), 
which  feem  to  be  the  reprefentation  of  buds  ipringing  from  the 
poles  of  the  original,  (fig.  36.). 

These  ornaments,  known  by  the  name  of  Crockets^  when 
placed  on  the  floping  part  of  doors,  (teeples,  pinnacles,  &c.  and 
of  FiniaiSj  where  they  form  a  tuft  on  their  fummit,  univerfally 
and  unequivocally  reprefent  foliage.  The  leaves,  it  muft  be 
owned,  however,  feldom  refemble  thofe  of  trees,  but  more  com* 
nionly  fbme  plant  of  the  cabbage  kind.  On  this  occafion,  the 
artift  has  ufed  the  freedom  to  deviate  from  the  flricflnefs  of  the 
imitation,  and  has  contented  himfelf  with  adhering  to  the  gene- 
ral idea  of  foliage.  But,  in  fo  doing,  he  has  been  in  a  great 
meafure  juflified  by  the  circumflances  of  the  cafe ;  for  the  fo- 
liage of  a  tree,  efpecially  that  of  the  willow,  being  compofed  <^ 
a  multitude  of  fmall  and  detached  parts,  could  not,  without 
much  difficulty,  be  executed  in  flone,  and  would  produce  a  very 
frail  and  perifhable  work,  which  could  only  be  placed  with  ad- 
vantage in  very  protected  fituations.  He  has  thus  been  indu- 
ced, in  mofl  cafes,  to  choofe  fome  plant  having  a  mafly  and 
compadl  form,  better  adapted  to  fculpture.  This  however  is 
xxot  widiout  exception,  as  we  do  meet  fbmetimes  with  croc- 
kets 
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ket8  formed  of  the  leaves  of  various  trees,  efpecially  of  thc^e  of 
the  vine  ;  as  may  be  feen  in  York-Minfter  in  feveral  places ;  par- 
ticularly in  that  very  interefting  coUedlion  of  pediments  and 
pinnacles,  furrounding  the  infide  of  the  nave  and  its  aifles. 
Thefe  are  executed  with  amazing  delicacy  and  elegance,  and 
with  fuch  fertility  of  invention,  that,  though  eighty-eight  in 
number,  not  only  every  two  of  the  pediments,  but  every  two 
crockets  on  the  fame  pediment,  differ  from  each  other  *. 

Upon 

P  One  of  thefe  pediments,  with  Tts  pinnacles,  crockets,  and  finials,  executed  on  a 
hrge  fcale,  majbe  feen  in  that  beautiful  colleftion  of  the  ornaments  of  York-Minfler, 
now  publiihing  innumbersby  MfHalfpennt  :  in  which  work,  likewife,  are  many 
other  things  applicable  to  the  prefent  fubjefl.  I  am  happy  to  have  it  in  mjr  power  td 
bear  teftimony  to  the  Caithful  accuracy  with  which  the  objeds  are  there  reprefentecf , 
from  having  examined  feveral  of  the  originals  in  that  view,  in  the  courfe  of  laft  fuoi- 
mer,  (1796),  particularly  that  of  Plate  XLI«  of  which  I  made  a  drawing  myfelf, 
in  company  with  Mr  Halfpenny;  fo  that  I  can  vouch  for  its  ezadnefi  in  every 
refpeA.  I  have  been  induced  thus  particularly  to  mention  the  fubjed,  by  a  fufpi- 
cion  mentioned  in  Mr  Halfpenny's  feventh  number,  concerning  the  accuracy  df  his 
drawings ;  foroe  gentlemen  having  imagined,  that  he  had  placed  the  fculptnre  in  too 
advantageous  a  light.  To  diis  he  anfwered»  that  '*  in  truth  he  has  not  been  able^ 
"  in  many  inflances,  to  come  up  to  the  fpirit  and  elegance  of  the  originals.**  A  de- 
claration no  left  true  than  it  is  modeft.  I  am  well  convinced  that  the  gentlemen^ 
with  whom  this  fiifpicion  has  originated,  have  not  been  much  accuftomed  to  exa- 
mine our  Gothic  buildings  of  eminence,  fince,  in  any  of  thefe,  they  would  have  met 
with  numberleis  works,  executed  in  too  high  a  fiyle  of  defign  to  admit  of  embellifli* 
ment  in  the  prefent  ftate  of  the  arts.  Nor  u  it  wonderful  that  fuch  fhould  be  the 
cafe,  when  we  refleA,  that  they  belong  to  the  14th  and  15th  centuries ;  during 
whieh,  a  (cries  of  artifts  flonriflied  in  Italy,  who,  in  point  of  chafte  defign,  and  care- 
fttl  imitation  of  nature,  have  never  fince  been  eqtulled,  though  they  had  not  attain- 
ed  to  many  of  the  refinements  which  were  introduced  in  the  fubfequent  age.  The& 
artifts  travelling  over  Europe,  contributed  greatly  to  the  ornament  of  the  Gothic  edi- 
fices which  were  then  building,  as  we  kam  from  many  curious  fiifis  coUeQed  by 
Lord  Orpqro,  in  his  Anecdotes  of  Peters. 

I  WALL  enter  more  fully  into  this  fttbje6t,  when  I  fpeak  of  the  Hiftory  of  Gothic 
Architedure ;  and  I  am  led  to  tonch  upon  it  now,  though  out  of  place,  in  order 
to  call  the  attention  of  men  of  tafie  to  the  &te  of  numberleis  beautiful  ornaments  of 

the 
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Upon  the  monument  of  King  John  I.  and  Queen  Philippa, 

in  the  church  of  Batalha,  arc  two  canopies  of  frittered- work, 

conftrudled  in  a  manner  which  I  fliall  endeavour  to  explain  in 

a  fubfequent  part  of  this  Eflay.     The  lower  part  of  each  of 

them  confifts  of  an  arch  of  contrary  flexure,  like  that  of  the  door 

of  St  Mary's,  Beverley,  (fig.  33.)>  but  ornamented  in  a  manner 

fomewhat  diflerent,  having,  in  place  of  the  crockets,  a  fet  of 

leaves,  in  form  and  arrangement,  greatly  refembling  thofe  of 

the  willow  *. 

Whoever 

the  Gothic  ftjle,  which  are  daily  periibing  by  the  exertioos  of  a  miftaken  z^al  ia 
their  favour. 

Evert  yesur,  great  fums  are  bellowed  in  dreffing  up  the  old  churches,  in  many 
parts  of  England,  much  to  the  detriment  of  thefe  noble  edifices.  In  fome  cafies,  this 
is  done  by  befmearing  the  building  with  white  or  yellow  paint,  which  chokes  and 
confounds  all  the  delicacy  and  ekgance  of  the  fculptore.  Thb  evil,  however,  is  not 
of  the  deepeft  kind  ;  fince,  here,  the  original  forms  of  the  work  remain  entire, 
and  may  be  again  reftored  to  their  purity,  when  a  better  tafte  prevails.  But  an  in- 
jury of  a  much  more  £erious  nature  is  occafioned  by  the  operation  of  chipping,  in 
which  the  mafon,  with  a  barbarous  band,  a&nally  goes  over  the  whole  work,  and 
chifels  oflF  the  furface  to  a  certain  depth,  leaving  but  a  poor  il^adow  of  the  original 
form.  By  both  operations,  the  building  acijuires  the  harfli  and  glaring  appearance 
of  new  work }  which,  however,  is  remoyed  in  a  few  yeass,  by  the  influence  of  the 
weather,  and  the  edifice  recovers  its  former- grandeur,  as  fiur  as  colour  is  concerned* 
But  the havock committed  by  chipping  is  quite  irreparable;  for  the  Icnipture,  when 
once  removed,  can  return  no  more. 

I  HAVE  been  told,  in  vindication  of  this  prafiice,  that  the  forms  of  the  old  work 
were  reftored  exadly  as  they  originally  ftood.  An  idea  worthy  of  the  fimpUcity  of 
MuMMius  the  Roman  general,  who  demoliflied  Corinth.  As  if  it  were  in  the  power 
of  every  ftone*cutter  to  replace  a  mafler-piece  of  the  15  th  century  I 

1  WAS  happy  to  find,  at  York«.  that  a  different  fpirit  prevailed  in  the  operationa 
carrying  on  in  the  Minfter.  In  all  tbeie  repairs,  the  ancient  fculpture  hiu  been  moft 
iicrupulouOy  refpefied;  and,  in  many  places,  the  done  has  bten  cftrefully  freed  fxQtfk 
its  load  of  paint,  fa  as  to  reftote  it  to  its  original  pority.  For  ibfik  attentions,  the 
public  is  greatly  indebted  to  the  good  l^Mte  1^4  jodgmeiiil  of  the  lUv.  Mr  EtRE, 
one  of  the  refidentiaxies* 

^  See  Mr  Murphy's  admirable  publication ;  a  work  to  which  I  fliall  hav« 
very  often  occafion  to  refer,  when  I  fpeak  of  the  more  complicated  forms  ofGothie 
architefhire^ 
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Whoever  pays  any  attenaon  to  Gothic  architedlurc,  muft 
obferve,  in  the  upper  part  of  moft  windows,  an  ornament  pro-* 
joSling  from  the  bars,  formed  by  two  curved  lines  meeting 
in  a  point.  It  would  be  difficult  to  defcribe  this  form  in  words, 
•  but  it  may  be  underftood  eafily  by  figures  27,  &  28.  of  Plate  IV. 
which  reprefent  two  contiguous  windows  of  St  Mary's,  Bever- 
ley ;  in  one  of  which  the  bars  have  been  executed  plain,  and  in 
the  other  they  have  been  ornamented  in  this  mannen  Figure  30. 
is  tfie  window  that  lately  flood  in  the  chapel  of  Holyroodhoufe 
at  Edinburgh,  and  figure  29.  the  (ame  general  form  executed 
quite  plain,  as  it  fometimes  occurs.  As  this  ornament  has  not, 
that  I  know  of,  been  charai^eriied  by  any  peculiar  name,  I  fhall 
apply  to  it  that  of  cufp^  by  which  mathematicians  denote  a  fi« 
gure  of  the  fame  kind  *• 

It  was  long  before  any  fatisfac^ory  explanation  of  this  form 
occurred)  though  the  frequency  of  its  appearance,  and  the  uni^ 
form  manner  in  which  it  is  introduced  in  all  Gothic  works, 
left  little  room  to  doubt  that  it  had  an  Origin,  in  common  with 
the  more  fubflantial  forms  of  the  ftyle.  At  laft  a  friend  fug- 
gelled  to  me,  that  it  may  have  been  borrowed  from  the  appear- 
ance  ailumed  by  the  bark  of  the  rods,  when  about  to  fall  ofif^ 
in  confequence  of  decay.  With  this  view,  having  attended 
particularly  to  branches  in  a  fimilar  fituation,  I  have  met  with 
feveral  fadls,  which  tend  to  confirm  this  conjedlure.  The 
dead  branches  of  every  kind  of  tree,  after  being  expofed  to 
the  weather  during  three  or  four  years,  throw  ofip  their  bark, 
which,  immediately  before  it  drops^  curls  into  various  ihapes, 

owing 

*  AssEiffBXiAOES  of  thcie  cnfpt  ate  fpoken  of  in  the  delcriptions  of  Gothic  works, 
by  the  names  of  trefoil,  quadrefoil,  iemi-trefoily  &c.  but  no  proper  word  has  been 
ufcd  to  defcribe  the  form,  wherever  it  occurs,  or  however  combined.  This,  I  truft, 
will  fofficientlj  ^dogife  for  the  libertj  I  have  taken,  of  introdndng*a  new  term 
into  vrckitefture. 

Am  application  of  the  word  cnfp,  as  uied  bj  mathematicians,  maj  be  ieen  in  Dr 
Smith's  Optics,  VoL  L  p.  172.  where  be  nfes  it  in  defcribing  the  caoftics  formed 
by  refleAion. 
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owing  to  the  unequal  contra(Slion  of  its  diflFerent  layers.  This 
takes  place  varioufly  in  different  woods ;  in  fome,  the  bark  bends 
inwards,  in  fome  outwards,  in  fome  acrofs  the  branch,  and  ia 
fome  lengthways.  I  have  had  occafion  to  obferve,  that,  univer- 
fally,  the  bark  of  the  willow  bends  concave  outwards,  and  length- 
ways with  refpedl  to  the  branch.  One  of  the  firft  diftindl  ex- 
amples I  met  with,  of  this  kind,  was  on  a  rail  at  St  Mary's  Ifle  in 
Galloway,  in  the  fummer  of  1792,  (PL  V.  fig.  38.)«  The  rail  had 
been  made  entirely  of  frefli  willow,  and  the  pods  had  all  ftruck 
root,  having  then  the  third  year's  growth  upon  them;  the  hori- 
zontal bars  had  died  of  courfe,  and  were  in  the  adl  of  lofing  their 
bark.  This,  in  fome  places,  was  feen  feparated  from  the  wood 
at  one  end,  and  adhering  to  it  at  the  other,  forming  a  gentle  and 
continued  curve  with  the  mafs  of  bark,  which  ftill  remained  at- 
tached to  the  wood ;  fome  pieces  of  bark,  a  few  inches  in  length, 
had  feparated  at  both  ends,  and  remained  adhering  only  by  the 
middle  j  in  fome  places  tv^^'o  contiguous  pieces  of  rifing  bark 
met,  and  exhibited  a  fhape  very  much  refembling  that  of  the 
cufped  ornanient  which  I  have  juft  defcribed.  In  the  fummer 
of  1795,  I  faw,  at  the  fame  place,  a  ftill  more  ftriking  example 
of  this,  upon  an  upright  poft  of  willow,  (fig.  40.),  in  which 
the  two  pieces  of  curling  bark  formed,  together,  a  cufp  from 
nine  inches  to  a  foot  in  length.  In  a  few  days,  the  under 
piece  of  bark  fell  off;  but  the  upper  one  remained  for  more 
than  a  month,  lying  clofe  to  the  wood  during  rain,  and  rifing 
from  it  when  the  weather  was  dry.  ,  Figure  39.  reprefents  ^ 
large  branch,  which  I  cut  from  an  old  willow,  having  the 
curled  bark  upon  it,  and  which,  being  kept  dry,  ftill  retains  its 
ihape. 

Th£R£  is  great  reafon  to  fuppofe,  that  this  accident  has  fug- 
gefted  the  cufped  ornament :  For  if  we  fuppofe  a  window  of  the 
willow  houfe,  (fig.  4i.)»  in  the  fame  ftate  of  decay  with  the  rails 
juft  mentioned,  to  have  come  under  the  obfervation  of  an  archi- 

tea 
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tcdl  of  genius,  in  the  habit  of  borrowing  all  his  ideas  from  a 
houfe  of  this  kind,  and  eager  to  ftize  up6n  whatever  con- 
tributed to  add  beauty  or  novelty  to  his  work,  it  is  natural  to 
believe,  that  he  woxdd  take  advantage  of  the  circumftance,  by 
imitating,  in  (lone,  the  curling  bark ;  and  this  being  executed 
with  that  regular  fymmetry,  which  architedlurc  beftows  up- 
on the  natural  obje<Sls  it  reprefents,  (fig.  42.),  would  produce  a 
light  and  elegant  effect,  and  the  ornament  would  foon  become 
general. 

Wje  know  that  to  fuch  accidents,  the  architedlure  of  the 
Greeks  was  indebted  for  many  of  its  principal  embeilifhments; 
of  which  the  origin  of  the  Corinthian  capital  is  a  flriking  and 
authentic  example. ,         f 

FiNPiNq  phat  all  the  eflential  parts  of  Gothic  architedure 
could  thus  be  explained,  by  tracing  its  origin  to  the  imitation  of 
a  very  fimple  ruftic  edifice,  I  was  defirous  of  fubmitting  the 
theory  to  2^  kind  of  experimental  tell,  by  endeavouring  adhially 
to  conftrudl  a  building  fuch  as  has  been  defcribed.  With  the 
help  of  a  very  ingenious  country  workman*,  I  began  this  in 
fpri^g  1 79^,.  and  cqmjdeted  it,  in  the  courfe  of  the  winter  fol- 
low ing,  in  a  manner  which  far  furpafled  my  expedlation,  and 
which  ha?  already  met  with  the  approbation  of  feveral  Mem.- 
bers  of  this  Society.  The  method  of  conftrudlion  anfwered  fo 
well  in  pra<5tice,  that  I  doubt  if  a  better  could  be  followed,  with 
inch  iknple  ijua^erials  ;  ajnd  fo  primitive  is  the  mode  of  execu- 
tion, that  I  beHeve,  with  a  little  ingenuity,  the  whole  might  be 
executed  without  the  help  of  a  {harp  inftrument,  or  of  any  ma- 
terials but  fuch  as  the  woods  afford. 

A  SET  of  poftd  of  afli,  about  three  inches  in  diameter,  were  pla- 
ced in  two  rows,  four  feet  afunder,  and  at  the  interval  of  four 

Vol.  IV.        :  !  ^.d      .  feet 

^  John  White,  cooper,  ia  the  village  of  Cockbumfpath^  in  Berwickfiiirc. 
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feet  in  the  rows.  Then  a  number  of  ilender  and  tapering  wil- 
low rods,  ten  feet  in  length,  were  applied  to  the  polls,  and  form- 
ed in  the  manner  already  defcribed,  into  a  frame,  wj^h  being 
covered  with  thatch,  produced  a  very  fubftantial  roof,  under 
which  a  perfpn  can  walk  with  eafe  *. 

This  little  'ftruflure  exhibits,  in  miniature,  all  the  charade* 
riftic  features  of  the  Gothic  ftyle.  It  is  in  the  form  of  a  Crofs, 
with  a  Nave,  a  Choir,  and  a  north  and  fbuth  Tranfept,  The 
thatch,  being  fb  difpofed  on  the  frame,  as  not  to  hide  the  rods  of 
which  it  is  compof^d,  they  reprefent  accurately  the  pointed  and 
iemicircular  arches,  and  all  the  other  peculiarities  of  a  groined 
roof.  The  door  is  copied  from  that  of  Beverley*  The  windows  arc 
occupied  by  a  number  of  defigns,  executed,  (by  means  of  iplit 
rods),  in  exacSt  refemblance  of  thofe  which  a(5lually  occur  in  vari- 
ous Gothic  edifices.  Round  each  window  is  a  border  of  compadt 
wicker-work,  which,  by  deepening  the  fhade,  adds  greatly  to 
the  general  effedl.  At  a  litde  diflance  Hands  the  fpire,  formed 
of  eight  ftraight  poles  of  willow  planted  in  the  earth,  and  ri- 
fing  in  an  odlagonal  pyramid  to  the  height  nearly  of  twenty 
feet.  Various  other  Gothic  forms  are  likewife  introduced,  which 
being  of  the  more  complicated  kind,  will  be  explained  in  a  fub- 
lequent  part  of  this  Eflay. 

The  appearance  of  the  whole,  whether  feen  from  within  or 
from  without,  bears,  I  flatter  myfelf,  no  fmall  refemblance  to  a 
cathedral. 

In  the  courfe  of  fpring  and  fummer  1793,  a  great  number  of 
the  rods  ftruck  root,  and  dirove  well.     Thofe  of  the  door,  in 

particular, 

*  The  roof^  being  prote&ed  from  tbe  weather,  is  ftill  in  perfeA  prcfervauoiiy 
though  it  has  now  ftood  about  five  years ;  but  the  windows  atid  other  parts,  which 
are  more  expofed,  are  going  Fad  to  decay,  though  they  have  been  often  repaired. 
Soon  after  the  work  was  finiflied,  a  very  -accurate  drawing  of  it  was  toade  by  an 
ingenious  young  artift,  Mr  A.  Carse,  which  it  is  propofed  to  engrave  for  the  il« 
Juftration  of  this  EfTay,  when  publiihed  at  full  length. 
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particular,  produceki  tufts  of  leaves  along  the  bent  part,  exadlly 
where  they  occur  in  ftone-work ;  the  vegetation  did  not  however 
reach,  as  had  been  wifhed,  to  the  very  fummit^  but  was  more 
than  fufficient  to  juftify  an  artift  in  the  execution  of  doors  like 
that  of  Beverley,  (fig.  330-  Three  of  the  rods  of  the  fteeple^ 
alfo,  fent  out  buds,  at  fmall  intervals,  to  the  height  of  eight 
or  ten  feet  from  the  ground,  fo  as,  at  one  llage  of  their  growth, 
to  refemble  the  budded  fpire  already  defcribed. 

I  HAVE  likewife  had  the  fatisfadtion,  in  the  courfe  of  lafl  au- 
tumn, ( 1 796),  of  finding  one  entire  cufp  formed  by  the  bark  in 
a  ftate  of  decay,  in  a  place  correfponding  exadlly  to  thofe  we  fee 
executed  ia  Gothic  works.^ 

In  this  manner,  all  the  original  forms  of  Gothic  archite<fkire 
may  be  accounted  for.  But  they  feldom  occur  in  the  ftate  of 
fimplicity,  which,  in  order  to  facilitate  their  defcription,  I 
have  hitKerto  fuppofed ;  for;  in  a  Gothic  edifice,  they  are  for 
the  mofl  part  complicated  by  varieties  in  execution^  and  by  ihtcr^ 
mixture  with*  each  other.  They  have  been,  modified,  likewife, 
and  fometimes  difguifed,  by  the  circumftances  attending  the- 
tranfition  from  wicker->work  to  mafonry,  which  have  occafioned 
changes,  both  ia  the  general  defign  of  tfaefe  works  and  in  the 
execution  of  their  minute  details.  I  fhall  endeavour  to  fhow, 
however,  (in  the  work  I  have  already  annoimced),  by  an  exa- 
mination of  the  a<5lual  monuments  of  the  art,  that  the  moft 
intricate  of  thefe  forms  may  be  traced  to  the  fame  fimple  ori- 
ginal. But  to  accomplifh  this,  it  will  be  neceflary  previoufly 
to  inveftigate  the  tranfition  to  Mafonry;  an  inquiry  too  exten- 
five  to  be  comprifed  within  the  limitls  of  an  academical  memoir.. 
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II.    M.  CHEVJuiR' sTabzeav  dc  la  IPlaine  de  Troye  iA 

'^   ^'    liijratedand  confirmed^  from  r^^r  Observations  offubft- 

quent  Travellers,  and  others.    By  Andrew  Dalzel, 

m 

M,  A,  F.  R.  S,  Edin.  Profeffor  of  Greeks  and  Secretary  and 
Librarian  in  the  Univerjity  of  Edinburgh. 


{Read  Sept.  4.  1797.] 


AS  the  Members  of  this  Society  aflfwded  to  M.  Chevalier 
an  early  and  warm  encouragement  and  patronage^  and 
realty  gal;«e  his  Tableau  de  lA  Plaine,  de  Troye  a  place  in  their 
TranfaiStions^,  as  well  as  admitted  thte  author  to  a  feat  among 
their  number ;  and  as  that,  paper,  fince  the  time  of  its  publica- 
tion, has  excited  a  good  deal  of  intereft  and  fpeculation,  they 
will,  no  doubt,  hear  with  pleafure,  that  it  has  now  received,  at 
lead  in  all  its  material  circumftanoes,  a  moil  ample  and  fatisfac- 
tory  confirmation. 

Th  e  author,  previous  to  his  departure  from  England,  in  May 
1 796,  had  exprefled  an  anxious  defire  that  a  iecond  edition  of 
the  Englilh  verfion  of  his  Efiay.ihould  be  publiihed,  improved 
from  fome  materials  I  had  coUedled,  uid  .by  fuch  amendments 
as  he  fliould  communicate.     Biit  as  this  could  not  be  done, 

without 

♦  See  Vol  IIL  Lit-  CI.  p.  i,  &c. 
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without  a  new  arrangement  with  the  bookfellers,  and  as  an  ob- 
(lade  occurred  which  rendered  a  delay  neceflary,  I  have  thought 
that  it  would,  in  the  mean  time,  be  agreeable  to  the  Society  to  ' 
.  have  a  fhort  Abftradt  of  the  moft  material  contents  of  the  Efiay, 
as  now  confirmed  by  fubfequent  travellers^  laid  before  them, 
preceded  by  an  account  of  the  manner  of  its  firft  reception,  of 
the  conxmunications  of  thofe  travellers,  and  of  certain  objec- 
tions that  have  been  made  to  it ;  and  followed  by  an  Appendix, 
containing  the  papers  and  letters  referred  to  in  the  foregoing^ 
detail. 


Account  of  the  Reception  which  the  Defcription  of  the  Plain  of  T'roy 
at  Jirjl  met  with. 

M.  Chevalier,  after  his  return  from  the  Eaft,,  and  before  he 
came  to  Edinburgh,  vifited  Paris,  where  he  found  the  late  M*. 
TAbb^  Barthelemy,  stvLthorofthclTravelsjoftbe  Toung  Anachar- 
fisy  to* whom  he  gave  (bme account  of . his .encurfioiid  into^tha 
Troad*  That  celebrated- and  refpe(%able  fcholar  was.  i<>  much  |d€;i-- . 
fed  with  the  light  he  received,  on  this  occafion^  concerning  th^at 
famous  clailical  region,  that  he  introduced  M..  Chevalier  to  a 
party  of  his  friends  by  the  title  of  le  Rfjlaurateur  dfi  la  Troade  : 
and  it  is  probable  that,  if  he  had  been  favoured  with  M.  Cheva- 
lier's information  previous  to  the  publication  of  his  great  work^ 
he  would  have  embellifhed  his  book  with  a  more  fatififacSlory  de- 
fcription of  the  Troad,  than  he  found  himfelf  able  to  do.  from  the 
imperfeil  ai!id  inaccurate  accounts  formerly  given  of  it. 

In  the  year  1792,  when  the  Dlflcrtation  in  queftion,  which 
the  author  had  read  in  French  before  this  Society,  was  publiCh- 
ed  in  the  Englifli  tranflation  of  it,  which,  at  his  own  defire,  and. 
with  the  approbation  of  the  Council  of  the  Society,  I  had  made^ 
it  feemed  to  give  great  fatisfadkion  to  claffical  readers  in  gene- 
ral. 
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rah  In  Germany,  even  before  it  was  publifhed,  it  had  found  a 
warm  fupporter  in  the  celebrated  Profcflbr  Heyne  of  Gottin- 
gen,  with  whom  the  author  became  acquainted,  iu  a  tour  he 
made  in  that  country,  foon  after  he  had  read  the  original  of  his 
paper  in  the  meetings  of  this  Society.  Having  no  c6py  along 
with  him,  when  he  went  into  Germany,  he  endeavoured  to  give 
Mr  Hetne  an  idea  of  his  refearches  in  the  Troad,  as  diftin<flly 
as  he  could  from  recoUedtion,  aided  by  fome  travelling  journals 
which  he  had  retained  in  his  cuftody.  He  found  the  fubjedt 
extremely  interefting  to  Mr  Heyne,  whofe  attention  had  been 
for  fome  time  particularly  turned  to  the  p6ems  of  Homer,  of 
which  he  had  proje<Sled  a  new  edition  upon  the  plan  of  his  Vir- 
gil, fo  favourably  received  by  the  Public,  At  the  united  defirc 
of  the  author  and  MrHEYNE,  with  the  approbation  of  the 
Council  of  this  Society,  I  firft  tranfmitted  a  printed  copy  of  the 
tranfladon,  with  notes,  to  Gbttingen,  before  the  work  could  be 
pubhihed  here,  and  afterwal^s  a  copy  of  the  maps,  immediately 
upon  their  being  finifhed  by  the  engraver. 

Mr  Heyne  was  highly  gratified  with  M.  Chevalier's  diC- 
coverieff,  and  pleafed  with  what  he  confidered  as  the  very  liberal 
manner  in  which  they  had  been  conveyed  to  him.  That  his 
countrymen  might  partake  of  the  fatisfadlion  he  had  recdved, 
he  employed  Mr  Dorneddan,  a  young  promifing  fcholar,  to 
tranflate  into  German  the  Defcription  of  the  Plain  of  Troy  from 
the  Englifh  verfion.  The  greateft  part  of  die  notes,  which  I 
had  fubjoined,  were  alfo  tranflated  by  the  fame  ingenious  fcho- 
lar ;  a  preface  and  further  illuilrations  by  Mr  Heyne  himfelf, 
with  an  Eflay  on  the  Topography  of  the  Iliad,  and  a  DifTertation 
by  Mr  Kaestner  on  the  Height  and  Shadow  of  Mount  Athos, 
were  added ;  and  the  whole  publifhed  in  Germany  in.  an  oc- 
tavo volume,  almoft  as  foon  as  the  Englifh  verfion,  with  notes, 
appeared  in  England  *« 

It 
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It  had  been  perufed  alfo,  before  publication,  by  feveral  gen- 
tlemen of  learning  and  tafte  in  this  place,  who  had  defired  to  fee 
it ;  fome  of  whom  expreiled  thdr  faps&dlion  in  converfation, 
and  others  in  writing  :  and,  after  publication,  I  received  letters 
from  fereral  eminent  clafficai  fcholars  in  England^  by  whom 
M.  Chevalier*^  labours  were  highly  approved  of.  Some  of 
thefe  teftimonies  I  have  happened  to  prefervc*?. 

But  though  M.  Chevalier's  reiearches,  thus  given  to  the 
public  in  Englifh  and  in  German,  and  atfterwaids  in  the  f  rench 
original  in  the  third  volume  of  the  Tranfac^ons  of  this  So- 
ciety, were  received  in  the  xtioft  fistvoTirabie  manner  by  ckifical 
fcholars  in  general ;  yet  fome,  who  had  long  before  acquieiced 
in  the  account  of  the  prefent  appearance  of  this  chflical  region 
given  by  the  late  Mr  Wood,  could  not  conceive  how  that  inge« 
nious  obferver  ihould  Have  gone  ib  completely:  ailray  on  the 
ground  as  had  been  alleged  ;  and 'were  difpofed  to  think,  that 
an  enthufiaftic  admiration  of  Homer,  common  to  M.  Cheva- 
Li£R  with  many  perfons  of  fenfibility  and  tafte,  might  have 
prefented  to  his  fancy  drctunftaoces^  and  fcenes  and  appear- 
ances, of  which  a  cool  and  imbiafled  examiner  ixtighc  not  iutve 
perceived  the  reality. 


Of  the  CcmmuMkations  of  JuhJeqUtnt  I'ra'^elUrs,  avd  of  certain  Ob- 
'je£li(ms  that  bavfi  bfef^:mf(k^     .    ;  . 

I  HAD  reafoUf  therefore,  to  cooiider  it  as  a  fortunate  circum- 
ftancc,  that,  pwards  the  end.  of  the  year  1793,  Mr  Robert 
LisTON,  my  owa  inoft  intimate  friend  ever  fine?  a  very  eariy 

period 

*  In  a  card  from  Mr  Home,  author  of  Douglas,  Sue.  (who  ftiTI  takes  great  delight 
in  ftudying  bis  favourite  poet  HoMfR,  particularly  the  Odjflej),  I  fitid  the  hShw^ 
iag  expreflion  :  **  I  have  read  over  jroor  tranflation  of  M.  Chsvalisr's  Dtlcourie, 
'*  which  is  the  moft  fatisfafior/  inveftigatioQ  and  criticifm  I  ever  read."    See  Ap* 

pendix,  No.  IV. 
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period  of  life,  was,  after  being  employed  in  various  honourable 
public  miilions,  appointed  by  hU  Mdjefly  Amballador  to  the  Su* 
blime  Porte.  Having  the  pleafure  of  meeting  with  him  previous 
to  his  departure  for  Conftantinople,  I  requefled  that  he  would  en- 
deavour to  find  an  opportunity  of  paying  a  vifit  to  the  Troad, 
with  M.  Chevalier's  book  in  his  hand.  This  I  found  to  be  al« 
ready  his  own  inclination,  as  he  ftill  retained  a  fondnefs  for  claf- 
fical  learning,  in  which  he  had  greatly  diflinguiihed  himfelf,  when 
a  (Indent  formerly  at  this  Univerfity.  I  only  regretted  that  my  own 
fituatioh  rendered  it.  impra^cable  for  me  to  accept  of  a  moft 
kind  and  tempting  invimdon  to  be  the  companion  of  his  voy* 
age.  In  the  courfe  of  our  correfpondence,  after  he  had  been 
fbme  time  at  Gonftantinople,  I  had  the  fattsfadion  to  receive 
from  him  a  ihort  letter,  inclofing  two  others  from  DrSiBTHORPE 
and  Mr  Hawkins,  written  immediately  after  an  excurfion  they 
had  made  to  the  plain  of  Troy,  and  confirming  the  principal 
circumftances  of  M.  Chevalier's  difcoveries.  He  afterwards 
tranfmitted  extrads  from  another  letter  of  Mr  Hawkins  rela-- 
tive  to  die  fame  fubjedt,  to  aU  of  which  I  ihall  have  occafion  to 
refer*. 

In  the  beginnii^  of  laft  year  Mr  Bryant  publiOied  his  Ob^ 
fervations  upon  a  Treatife  entitled^  A  Dcfcriptian  of  the  Plain  of 
Troy^  by  M.  Chevalier,  of  which  he  did  me  the  honour  to  fend 
me  a  copy,  accompanied' with  a  letter.  It  appeared .  that  this 
learned  gentleman  had,  antecedently  to  the  publication  of  M. 
Chevalier's  Eflay,  been  engaged  in  the  compofition  of  a  Dif^ 
ftrtation  concerning  the  War  of  Uroy^  and  the  Expedition  of  tbe  Gre^ 
cians^  as  defcribed  by  HouERy  Jhrwiag  that  no  fucb  Expedition  was 
ever  undertaken^  and  that  no  fucb  City  of  Pbrygia  exijled :  but 
finding  that  the  new  Befcription  of  tbe  Plain  of  Troy^  by  gaining 
credit  in  the  world,  might  be  likely  to  prevent  the  fuccefs  of 
learned  labours,  he  deemed  it.  advifable  to  employ  his  ta«> 

Vol.  IV.  €  lents 
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lents  in  an  attempt  to  invalidate  and  resmove  this  obidrudbtoiiy  in 
order  to  pave  the  way  for  his  Diffirtatiims  which  now  at  length 
hafi  likewife  made  its  s^earance,  and  of  which  I  hsatt  al£^  re- 
ceived a  copy  from^  the  learned  antrhor. 

I  AM  now  ready  to  admit  (as^  in  a: ihort  correipoadence  with 
Mr  Bryant,  on  the  firft  glance  of  the  &)nner  of  tiiiefe  prodioc- 
tions,  I  promiied  to  do,  if  afterwards^  tipon  a.  caireful  pcarufal  of 
that  pamphlet,  I  iihoidd  fee  good  caufe),  that  he  has  di£boTered 
what  now  appear  to  me  to  be  inaccuractes  and  inadvertencicis  in 
ieveral  parts  of  M.  Chevalibr's  peitformance^.and  fome  errors 
in  the  notes  which  I  had  written.  For, .upon  topics  and  invefli* 
gations,  where  hypothecs  muft  ibmetimes  take  places  and  where 
arguments  may  not  always  be  oonclnfive,  it  ifi  not  to  be  wonder- 
ed at  if  a  perfon  of  Mr  Brt ant's  learning  And  fkgacicy  {hould 
have  dete^ed  a  few  impn>pii0tieaand  inacc^radifiSi  But  afiber  a 
careful  perufal, which  Lhave nanorgiven bdtb taJsit OiffrwitiQ9s^ 
and  his  Differtatim^  r<sailnot  bring  myieHf  to  go^^fing  with  Jbisn 
in  his  views  of  this  fttbjeA'i  nor  can  i  be  perfuadody  by  any 
thing  Mr  Buva^tt  has  written,)  to  give  tip^cihe  pkafuce  received 
from  remarking  the  (Iriking  fimilarity  between  thofe.  fcenos^ 
which  ftilliexift,,and  the  defbriptionsnriirch  occur  in  .the  poems  of 
HoMiR«  This  fimilarity  has  been  traced  by  Mr  HE^t?^,  in  a 
mod  ^convincing  manner,  in  his  Effaycv  the  i^ppi>graphy  af  tbe 
Iliad. i  ia  vahiajbdc  piece. of  inveffigMioa^iffl^ichaaf: itfi^^ 
^o  me  completely  to  refute  aOi^Mr  Brhcea  i4t's  nudicflflolig^fibuma  to 
»'M;  Chxv  Aa;ii:iR^&  .£firay  ^. .  Ilihall  thecefiare  ifbcEne  following  the 
learned  gentleniaai  through  the  minutse  paits  of  his  elahorate 
perfbrmanices,  which  indeed  I  wane  time  .aa.  well  va^  inclination 
to  do:  but  iball  content  my  f(Sf  with  incix)AiiGing'^i\>£sw.XGmarks 
XL^oa  h^  OJbftrvdticms^^  \h^^  i^a^Ijr  tiefign  evfory:idttcmpt  at 
^framing  an  anlwertioi  his  Dtj^rtaiioms  sml  find  he^srmcc  with 
two  antagoxxifts  much  better  qualified  40. eniDC/ihb, lifts  wSth 

.  .    '  him 
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kirn  than  I  am^the  acute  and  ix^^mcMs  Mf^Waksfi^eld  \  and 
a  learned  anonymous  reviewer  in  the  Britijb  Critic  f . 

Ma  Li&TON  beifig  to  j^eturn  from  his  embafly  at  the  Porte, 
towards  die  conchtiiDn  oi  the  year  1 795, 1  was  glad  to  find,  by 
a  ihort.  letter,  that  he  htmfelf  had  ladade  an  excurfion  to  the 
Troad;  and  uiiderftandixig;  that  a  n$w  edition  of  M.  Cheva-. 
LiEii's  Efiky  wae  ptojfi^ed,:  he  defif  ed  it  might  be  deferred  tiU^ 
he  fhoold  come  home^  as  he  had  feme  oblenrations  to  cotcuxmi- 
nicate  which  would  render  the  work  more  perfe^^  Wh^i  i 
met  with  him.  at  £dsiibm*gh  he  was  very  mucl^  hiiirried,  owidig 
to  hia  hieing  mider  die  neoeflity  of  iettibg  offio&a  for  Aiperica,. 
as  Kis^  Majefty's  Heaipbteniliar):  to  the  Umted  Stiitea:  lie  n^ver- 
thelefs  devoted  a  few  hours  to  the  revifal  of  M.  Chevalier's 
Effiiy,  wUlift;  I  &£  by  him  and  took  notes  of  his  r^maf ka.  As 
a  great  many*  o£  the&  coniifted  of  fmail  alterations  of  various 
parts  of  M.  C»fiVALi«R's  defctiptiftti^jw^thlayiew  to  condense 
them  where  they"  feemed  toa  difiufe,.  ami  to>  corre^  them  whete 
they  £iemed  inaccurate^  it.  would  be  tedious  at  pr^^nt  t^o  ^nter 
into  a  pai^ticula?  detail.  But,,  in  the  cafe  of  a  new  isdition  of  the 
j^ay,  I  am:  perfuaded  that  they  woi^ld  bjs  extremely:  uXeful. 
It  may  be  fviflhiehty  Itcgc  in  this  Inttodu^tfaw^  tor  ^  in .  gene^. 
ral,  that  Mr  Ljstqn  confirmed,  fcom  his  oWn  4ai^e!i6iioii»  ^1  the- 
great  points  of  M.  Chivalisr's  refearcWs  a|id  difceveriea,  af-^ 
ter  fpending  many  houcs  in  walking  over  die  gtflund.  He  (aw 
the  ^pppfedfite  of  Ancient  Troy,  the  ibwiCes  of  the  Scainandery 
and  the  place  where  that  river  is  now  divertedT' i^to  its  new 
channel.  In  ihort,  I  found  that  Mr  Liston,  along  with  a  great 
defire  to  render  every  thing  as  exacSl  and  accurate  as  poflible, 
had  alfo  caught  that  fort  of  interefl  in  the  fubjedl,  which  is  fb 

e  2  natural 


*  See  "  A  Letter  to  Jacob  Bryant,  Efq;  concerning  his  DifTertation  on  the 
**  War  of  Troy  :  by  Gilbert  Wakefield,  B.  A.  Lond.  1797.  26  pp.  4to. 

f  For  May  and  June  1797,  voK  ix. 


36       TABLEAU  de  la  PLAINE  de   TROTB 

_  _  • 

natural  to  a  claffical  mind)  when  engaged  in  funreying  or  de- 
fcribing  fuch  pleafing  fcenes. 

Ik  fome  parts  of  M.  Chevalier's  map,  alio,  he  found  ibme 
inaccuracies,  which  he  wa9  enabled  to  redlify,  both  from  his 
own  obfervation,  and  from  another  map  with  which  he  had 
been  furnifhed.  This  laft  he  ei[p66ted  to  be  fent  after  him 
from  Conftantinople,  and  intended  it  fhould  contribute  to  the 
improvement  of  M.  Chevalier's  in  the  new  edition  of  the 
Eflay*.  Of  all  this  I  apprized  M.  Chevalier,  in  a  letter  dired* 
ed  to  him  in  London,  which  found  him  about  to  fet:  off  for  the 
Continent.  Previous  to  his  departure,  I  received  from  him  two 
letters  in  anfwer ;  extradls  from  which  will  be  found  in  the  Ap- 
pendix f . 

But  one  of  the  chief  inducements  for  bringing  the  iubjedi 
before  the  Society  at  this  time,  is  die  recent  publication  of  a 
very  ingenious  work,  entitled,  O>njiantinople^  Ancient  and  Mo* 
dern,  with  Excurfions  to  the  Shores  and  IJlands  of  the  Archipelago^ 
and  to  the  Troad.  By  James  Dallawat,  M.  B.  F.  S.  A«  late 
Chaplain  and  Phyjician  of  the  Britijb  Embajfy  to  the  Porte.  This 
learned  author  has  been  at  great  pains  in  afcertaioing  the  topo- 
graphy of  the  Troad ;  and  the  refult  of  his  inveftigations  there 
has  produced  the  fulled  confirmation  of  all  the  material  parts  of 
M.  Chevalier's  £fray,and  a  total  but  refpe<5tful  difTent  on  the 
part  of  the  author  from  Mr  Bryant's  fcepticifm  on  this  fub- 
je<5l.  To  this  book,  therefore,  I  fhall,  in  the  enfuing  paper,  have 
frequent  occafion  to  appeal. 

ABSTTRACr 

*  This  map  I  have  never  reeeived,  oviDg  to  fome  omiffion  ^hich  I  cannot  ex» 
plain.  In  the  mean  time,  this  paper  is  accompanied  with  a  (mall  one,  fomewhat 
amended,  chitfly  from  that  given  by  Dr  Dallawat,  the  author  of  the  book  pre* 
fently  to  be  mentioned, 

t  No*  VL 
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ABS'tRACf  of  the  moft  material  Farts  of  M.  Chetalier's 
Effayy  with  the  Confirmation  of  fuhfequent  T^ravelUrs. 

In  giving  a  Olort  Abftradl  of  M.  Chevalier's  invefligadons 
I  ihall  not  follow  the  order  in  which  he  himfelf  proceeded,  but 
that  which  ieems  to  convey  the  cleared  idea  of  his  difcoveries 
and  ob&rvations,  now  that  they  have  been  made.  For  the  cafe 
is  quite  different  with  a  peribn,  who  gives  a  detail  of  the  man-* 
ner  in  which  he  himfelf  advanced  in  the  courf^  of  inveftigating 
objeAsy  of  which  he  had  at  firfl  but  an  imperfect  notion^  where 
the  dire6fc  path  leading  to  them  was  yet  obfcure  and  unknown^ 
and  where  he  had  to  form  conjedures  that  were  fometimes  er- 
roneous ;  and  with  one  who  points  out  or  elucidates  fuch  ob- 
jects after  they  have  been  difcovered,  and  their  relative  iituations 
afcertained. 

After  M.  Chevalier  had  formed  the  refblution  of  explo* 
ring  the  Afiatic  coafi,  where  the  Hellefpont  unites  with  the 
JEgean  Sea,  with  a  view  to  afcertain  the  true  topography  of  the 
Iliad,  he  happened  to  land  firft  at  Cape  Baba^  the  ancient  pro* 
montory  of  Lecftos.  Thence  he  proceeded  to  Alexandria  Troas^ 
the  ruins  of  which  he  examined,  and  has  given  an  account  of;, 
and  this  account  Mr  Liston  in  converfation,  and  Dr  Dallaway 
in  his  book,  (p.  326.),  have  agreed  in  confirming ;  but  of  which 
a  particular  detail  would  be  here  unneceUary^. 


"The 

*  Thx  Torkifl)  name  Ejki  Stamboul;  the  warm  l>aths  called  Lidga  Hamam  ;  thc^ 
hill  on  whofe  dedivitj  thefe  are  fituated,  and  which  is  covered  with  tombs,  whofe 
fitfcophagi  of  white  marble  the  Torks  break  dojen  and  make  bullets  of|  for  fupply* 

log 


/ 
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Tbe  Plain. 

In  advancing  from  Alexandria  Troas,  along  the  coaft^  M. 
Chevalier's  attention  was  particulariy  attntdled  by' a  tffmuktf^ 
or  barrow  of  ixtimenfe  fize,  at  4  donfiderable  difUuice^.  This  is 
now  called  Udjek  Tepe^  from  Udjekj  the  name  of  the  adjacent 
village.  From  the  top  of  this  at  noon^  (C3i>  IlL)^  he  tsoolk^  a  re- 
trofped:  of  the  ruins  o£  Akxandiia^  now  at  tbe  diftanoe  o£  mart 
than  fonr  leagues  ;  -  towards  the  mordi  he  faw  a  large  plaia,  en^ 
compaiTed  with  delightful  hills ;  to  the  eafl  tbe  foot  a§  the  mouxiK 
tains  of  Ida ;  and'to-  tbe  weil' th^  iEgean  Sh^  the  i&Uids  of  Te- 
nedos^  Imbros,  Samothrace^  Lenmos,  and  all  the  way  ta  the 
fummit  of  Mount  Athos. 
Dr  D  all  away,  remarks,  that  ^  &<nii  die  high:  grouod  near 
Akxahdria  Troas,  the  view  of  Tenedos^  and  of  the  fea,  with 
Udjek  ^epfe^  a  vail  tumulus  above  tihe  plain  of  Troy^  oa  the 
"right  under  the  horizoutal  line,  is  pardculariy  pleaiing/* 
(p,  326.).  And  that  **  in  the  progrefs  the  country  fboa  he^ 
"  comes  leis  woody,  and  fpreads  into  a  wide  heath,  frbnn  whence 
"  the  whole  plain  of  Troy-  £s  fieen/'. 

Wben  M*  Chevalier^  ia  die  courfe  of  his  inveftigation,  ar- 
rived at  the  eaftem  extremky  of  thia  extenfive  plain,  on  the  emi^ 
nence  above  the  modern  Turlcifh  village  called  Bounar-bajbi^  and 
where  he  at.  lad  concluded  the  citadel,  of  ancient  Troy  to  have 
been  placed,  he  obtained  a  view. of  the  whole  extent  of  it ;  and 
it  feemed  to  him  of  a  femicircular  fhapef.    "  Of  th^  two  chains 

**of 

ing  the  CaiUes  of  the  DardanelUs;  the  aquedad  of  Herodes  Attxcus  ;  the  circuit 

of  the  wall  flill  almoil  entire ;  the  thickets  of  Valonea  trees ;  are  all  likewife  re« 

marked  bj  Dr  D  all  a  way,  or  were  mentioned  to  me  by  Mr  LisgroN*    The  for- 

mer  obferves,  that  **  the  whole  fite  is  now  a  thick  foreft  of  Valonea,  or  dwarf  oak, 

^*  peculiar  to  the  Levant."    Of  this  Ihrub  the  latter  brought  awaj  fome  feeds. 

• 

•  See  the  Map.  f  Mr  Listok  adds,  •'  on  each  fide." 
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^  of  hills  which  embrace  it,  one  appeared  to  run  in  a  diredion 
^  towards  the  promontory  of  Ycnicbeybr^^  (or  Sigeum),  "  and 
**  the  other  towards  the  point  of  Jn-Tcpi-Gbeulu^^  (or  Rhoe- 
teum).  The  part  of  the  hills  to  the  right,  reaching  between 
the  villages  of  Atcbe  andf  Tcbiblac^  appeared  more  cheerful  than 
the  reft,  and  which  he  had  no  doubt  compofed  the  Callicolone 
of  Ho]Vi£R.  From  this  flation  he  defcried  "  the  iflands  of  Tc- 
*  nedos  and  Imbros^  Samothrace  and  Lemnos,  the  high  top  of 
**  Mount. Athos,  and  the  Thracian  Cherfonefus  beyond  the  Hel- 
"  kfpbnt/'  (Cli.  IVl).  As  to  the  foil  of  the  plain,  he  obferved 
it  to  be  "  of  a  rich  and  blackilh  colour,  and  of  ,great  fertility." 
The  village  of  Bounar^ba/bi  he  reckoned  to  be  **  at  the  diftance 
'*  of  four  leagues  from  the  fea-'*  (Ch.  XVIL). 

Mr  Hawkins  and  Dr  SiBTHORPE  took  horfes  at  Koum^kakb 
on  the  coait,  and  crofTed  the  plain  to  the  village  of  Bounar-hajbi ^ 
in  three  hours,  "  an  extent,^  fays  Dr  Sibthorpe,  "  of  nine. 
^  miles*/'  Mr  Hawkins,  in  his  fecond  letter  to  Mr  LisxoN, 
ailures  him  that  Tcnedos  is  to  be  feen  from  the  hill  of  Troy, 
and  that  even  ^^  tthe  whole  coaft  of  the  ifland  is  vifible,  from  the 
**  northern  to  the  fouthem  point/' 

Dr  Dallaway  remarks,  that  "  the  whole  plain  of  Troy,. 
*^  ixopx  the  height  faid  to  have  been  the  citadel,  is  of  uninter- 
**  rupted  extent"  (p.  346.)-  From^ the  promontory  alfo  of  Te- 
ni-cbeyhr^  or  Stgeum,,  at  its  lower  extremity,  the  fame-  intelligent 
traveller'  looked  over  the  plain„  thei  whole  fcope  of  which  he 
(pmmanded.  *'  Its  broadeft  diameter,"  fays  he  "  may  be  fiVe 
^  or  fi?j  and  its  longcft  twelve  miles  to  Atcbe^keuy.  It  is  natu- 
"  raUy  verdant  and  fertile,  and  tiow  very  generally  cultivated, 
•*  excepting  near  the  marih,  which  occupies  a  fifth  part, 
(^r  347;),  jThi*  I  t^ke  to  be  the  maiflh  at  the  mouth  of  the  Si- 
mpiis,  Qf^wliich  afterwards* 

'    ^  Se«  their  Letters,  Appendix,  No..V.. 
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Tbe  Site  of  Ancient  I'roy. 

Near  the  caftem  extremity  of  the  plain,  upon  a  gentle  accli* 
vity,  is  fituated,  as  has  been  faid,  the  Turkifli  village  of  Bounar- 
ba/hi.  While  M.  Chevalier  advanced  upwards  to  this  vil- 
lage, by  a  pleafant  and  eafy  afcent,  rifing  gradually  from  the 
plain,  he  pafled  through  a  fpacious  cemetery,  where  each  of  the 
tombs  is  adorned  with  a  fragment  of  marble  or  of  granite.  Pafs- 
ing  the  village  he  continued  to  afcend  for  near  a  mile,  till  he 
arrived  at  the  borders  of  a  precipice  of  great  height.  (Ch.  IV,). 
Beneath  this  precipice  a  torrent,  coming  down  from  the  moun- 
tains above  the  plain,  (but  whofe  bed  in  the  fummer  is  com- 
Inonly  dry),  runs  in  a  curve  direction  toward  the  north ;  and^ 
bending  its  courfe  along  the  northern  fide  of  the  plain,  flows 
down-  through  the  wliole  length  of  it,  and  difcharges  itfelf  into 
the  Hellefpont^  betwixt  the  modem  Turkifh  fort  called  Koum^ 
kaleb  on  the  fouth,  and  a  fort  of  haven  called  Karanlik-timani  oa 
die  north,  near  Rhoeteum.  This  river  is  undoubtedly  the  Si- 
mois.  And  upon  the  rifiqg  ground  extending  upwards  from 
the  village  of  Bounar-bajbi  to  the  abrupt  precipice  encompafled 
by  rocks  above  and  the  river  below,  on  every  fide,  except  that 
which  opens  upon  the  village,  and  where  the  Scasan  Gate  may 
be  fuppofed  te  have  been,  M.  Chevalier  concludes,  that  the 
ancient  city  of  Troy  was  placed.  From  the  fummit  of  this  high 
ground,  where  he  fiippofes  the  citadel  to  have  been,  and  which 
the  Turks  now  call  BalUdabi^  mountain  of  honey ^  he  had  a  view, 
as  has  been  faid,  of  the  whole  extent  of  the  plain*  This  being 
an  airy  fituation,  juflifies,  in  his  opinion,  Homer's  epithet  of 
fi9t/M$vcm^  fo  often  Applied  to  Troy.  (Ch.  XVII.).  The  precipices 
which  Ikirt  this  eminence,  and  the  Simois  which  runs  at  the 
loot  of  ^em,  render  the  place  impradicable  to  be  ailailed  from 
any  other  quarter  than  from  the  fide  towards  the  village.  (Ibid.  J. 

Mr 
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M.  Chevalier  further  remarked,  on  this  high  fituation,  four 
barrows  or  tumuli^  three  of  which  are  fimilar  to  thofe  on  the 
fliore  of'  the  HeUefpont,  (which  fhall  be  afterwards  mentioned)^ 
and  the  fourth  coniifls  of  an  enormous  mafs  of  ftones.  This  he 
conje<5lured  to  be  the  monument  of  Hector  ;  and  thought  it 
the  remains  of  a  demoli£hcd  ftru<5lure.  (Ch.  XVIL). 

Mr  Hawkins  and  Dr  Sibthorpe  "  fpent  a  day  in  vifiting  the 
"  hill  fuppoied  by  M.  Chevalier  to  have  been  the  fite  of 
"  Troy ;  and  the  fprings  of  water,  which  he  confiders  as  the 
"  fountains  of  the  Scamander*/*  Mr  Hawkins  thought,  that 
*^  the  place  pitched  upon  for  the  fite  of  the  city  has  much  natu- 
**  ral  ftrength  to  recommend  it,  particularly  the  eaftermoft  angle 
^'  of  the  hill,  which,  from  its  height  above  the  Simois,  and  its 
**  perpendicular  .form,  mud  have  been  confidered  as  a  very 
^^  ftrong  natural  faftnefs  in  thofe  times  of  warfare,  and  could 
*^  have  been  eafily  rendered  an  impregnable  citadel ;  for  it  is  not 
"  large  enough  for  the  fite  of  the  whok  city." — ^^  Some  tumuli^^ 
adds  he,  ^^  near  the  ipot,  are  certainly  ftrong  indices."  Dr  Sib- 
thorpe obierved,  that  ^^  the  fituation,  where  the  citadel  is  fup« 
"  pofed  to  have  been,  is  particularly  deep  and  rocky :"  and  that 
"  it  is  covered  with  prickly  barnet,  and  a  few  thorny  ihrubs. 
"  The  almond  tree,"  adds  he,  **  which  grows  wild,  is  not  with- 
"  out  its  thorns.  It  has  even  more  pleating  plants^  the  yellow 
**  jafmine  and  the  wild  olive." 

Mr  Liston  took  particular  notice  of  a  contiguous  place, 
where  the  (tones  of  what  is  called  the  tomb  of  HECtoR  feemed 
to  have  been  dug ;  and  he  remarked  a  fort  of  hollow  all  around 
the  city,  except  fome  part,  which  is  rocky. 

Dr  D  all  away,  who  advanced  towards  the  village  from  the 
northern  fide,  thus  defcribes  his  approach :  **  As  the  fetting  fun 
"  was  more  brilliant  than  for  many  days  pad,  the  village  of 

Vol.  IV.  .    /  •  Bounar^ 

*  Sec  their  Letters,  Appendix,  No.  V. 
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"  Bounar-bajhi  opened  upon  us  very  pleafantly  from  the  ford  of 
"  the  Simois,  which  we  pafTed  within  a  furlong  of  the  chiftlik 
*' of  Hadgi  Mehmet  Agha,  the  prefent  proprietor  of  a  do- 
**  main  producing  near  L.  5000  Sterling  per  annum^  and  inclu- 
"  ding  little  lefs  fpace,  and  the  identical  ground  of  the  kingdom 
"  of  old  Priam  *.     His  houfe  is  mean^  but  many  columns  were 
"  difperfed  about  it,  which  had  been  colledled  from  the  fites  of 
"  adjacent  cities.     From  the  village,"  adds  he,  "  the  hill  rifes 
"  rapidly,  and  foon  becomes  an  infulated  mountain.    The  lofty 
"  wall  of  Troy,  and  the  Scsean  Gate,  interfedled  the  modern 
"  village  of  Bounar-hajhu     Afcending  the  hill,  thickly  ftrewn 
"  with  loofe  ftones  for  the  fpace  of  a  mile,  the  firft  objeA  on  the 
"  brow  is  a  ftony  hillock,  which  Chevalier,  with  no  apparent 
"  reafbn,  calls  the  tomb  of  Hector.     It  has  been  opened  and 
"  examined,  but  we  could  not  learn  the  refult.   There  are  others 
"  covered  with  grafs,  appropriated  likewife  to  Trojan  heroes.'* 
DrDALLAWAY  has  given  a  beautiful  defign  and  engraving  of 
the  tumulus  faid  to  be  Hector's.     This  learned  traveller  is  of 
opinion,  that  ^*  upon  the  area  and  the  intermediate  ground 
"  from  the  village  of  Bounar-hajhi^  there  is  undoubtedly  fpace 
"  enough  for  fuch  a  city  as  Troy  is  defcribed  to  have  been." 
(p.  345.).     And  he  obferves,  that  **  the  level  falls  abruptly  .on 
".  the  fouth,  with  a  precipitate  cliff,  into  a  deep  ravine,  forming 
"  a  mural  rock,  now  almoft  covered  at  its  bafe  by  the  ftreara 
**  and  fands  of  the  Simois,  for  the  length  of  forty  or  fifty  yards, 
"  and  completing  a  fortification  rendered  impregnable  by  na- 
ture; 

*  M.  Chevalier  had  feid.  (Ch.  XVII.)  that  '<  near  the  hill  were  fituate  the 
'*  gardens  of  Priam,  where  Lycaok,  when  cutting  wood,  was  furprifed  bj  ACHIL- 
*<  LES;  and  on  that  fpot  are  fiill  fituate  the  garden3  of  the  Agha  of  Bounar-baflii, 
"  who,  after  forty  centuries,  fuccceds  to  the  king  of  the  Trojans,  &c,  [JForty^ 
among  the  Errata^  is  correded  thirty  :  which  Dr  Dallaway,  not  obferving,  has 
fuppofed  the  author  guilty  of  a  miftake),  Mr  Listok  told  me  that  be  ate  grapes  in 
this  verj  place. 
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rdof 


"  turc ;  and  that  the  face  of  the  ground  exhibits  nothing  worthy 
^^  of  remark ;  bufhes  and  huge  unhewn  ftones  only  being  to  be 

d^  "  feen." 

cId- 

om 

trt  The  Sources  of  the  Scamander. 

of  .  \  .  . 

es  But  the  chief  circumftance  which  afceitains  the  pofition  of 

J  the  city  is  the  fources  of  the  Scamanden     Thefe  M.  Cheva- 

Q  LiER  was  fo  fortunate  as  to  difcover,  and  defcribes  as  dill  to  be 

]  feen,  a  little  below  the  village  to  the  fouth,  and  as  confiding  : 

I.  Of  a  folitary  copious  fpring,  rifing  from  the  bottom  of  a  ba- 
fon,  bordered  with  pillars  of  marble  and  granite ;  of  which 
fpring,  in  the  month  of  September,  he  felt  the  water  to  be  tepid ; 
V  but  was  aflured  that  it  is  much  warmer  about  the  middle  of 
'  winter ;  adly^  Several  fmall  fprings  of  cold  and  limpid  water 
gufliing  forth  from  crevices  in  the  rock,  at  the  bottom  of  the 
low  hills  at  the  head  of  the  plain^  and  which  uniting  into  one 
dream,  a  little  below,  receive  alio  the  fird  mentioned  fountain, 
and  thus  form  the  Scamander*.   (Ch.  IV.  xix.). 

"  We  flept,"  fays  Dr  Sibthorpe,  "  at  Bounar-bajbi^  a  little  be- 
*^  low  which  rifes  the  Scamander,  fed  by  numerous  fprings  of  a 
*^  pure  crydalline  water.  One  of  thefe  is  faid  to  be  warm  in 
'*  winter ;  it  communicated  to  us  no  fenfation  of  heat."  This  \^a8 
about  the  middle  of  September.  Dr  Dall  awat,  who  was  there  in 
November  1 795,  fpeaking  of  the  hot  fpring,  ezprefsly  fays :  **  It 
^*  is  at  lead  tepid ;  and  the  Agha  (in  the  front  of  whofe  houfe 
*^  it  is  to  be  feen,  at  a  little  didance)  told  us,  that,  in  the  winter 
"  months,  efpecially  during  frod,  it  is  hot  and  fmokes.** — ^^  Ho- 
*•  MER,*'  adds  he,  *'  mud  be  allowed  the  privilege  of  a  hot 
"  fpring,  and  a  river  full  to  the  brink,  if  they  happen  once  with- 

/2  •Mn 

*  Compare  Iliad,  zzii.  147. 
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"  in  the  yean"  (p.  344).  M.  Chevalier  fotuuA  thei  T^rktih 
women  of  the  village  of  Bounar-bajhi  v^9iQimg  their  garments 
at  the  fources  of  the  Scamander,  as  the  wives  and  daughters  of 
the  Trojans  were  wont  to  do  when  they  enjoyed  the  fweets  of 
peace,  before  thtf  arrival  of  the  Greeks  *.  I  repeat  this  circum- 
flance,  becaufe  Mr  Liston  afliired  me  that,  when  he  was  there, 
he  made  the  very  fame  remark. 


Tbe  Cour/e  of  the  Scamander. 

M.  Chevali£R  examined  the  two  riversi  the  Siovois . and  the 
Scamander,  by  tracing  them  upwards ;  the  latter  from  the  place 
where  it  now  difcharges  itfelf  into  the  Archipelago,  by  a  new 
canal ;  and  the  former  from  its  mouth  upon  the  Hellefpom,  a 
little  to  the  north  of  Koum-kalcb.  The  new  cajial  of  the  So^ 
mander  had  been  firft  obferved  by  him»  on  his  way  fromr  Alex?* 
andria  Troas^  as  he  came  down  from  (fdj^i-Tep^^  or  monument 
of  ^ST£T£s«  About  a  mile  to  the  northward, of  this  monumeqt^ 
as  you  pafs  the  village  of  Erhffijbi^  and  near  an  e;l^gant  Ki(>(k^ 
or  repofing  place^  conftru<ftcd  by  Has$an,  the  Turkiih  Captdin 
Pafcha,  a  confiderable  (bream  flowing  down  uppn  the  ibutb  fide 
of  the  plain^  and  then  bending  towards  the  Simoisi,.  takes  a  fud*- 
den  direction  to  the  fouth,  beipg  plainly  diverted  intD.2»  artiflv 
cial  canal,  which  csories.  it  a  confiderable  way 9.  in  a  floping 
eourie  through  a  valley^  and  conveys  its  waters  intq  tl^  ^ 
gean  6ea«  (Ch«  IIL).  Thds  qew  canal  naade  a  f^ong  impreflioBf 
on  IV].  Ciir£VALi£R*s  mind;  and  induced  hltOk  afterwards  tcr 
fearch  for  the  ancient  bed  of  this  beautiful  ftream^  which  he  at 
length  found)  and  tracec}^  as  marked  on  his^  map«  (Gh.  IV.)w 
This  was  a  moft  important  difcovery  j  aodi  when,  ift  the  iavefti*. 

gation, 

•  See  Iliad,  zzii.  154. 
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gatfion,  he  came  agaiidL  to  the  ftrtam,  where  it  turns  into  «the 
new  canal,  aaa<£  traced  h  up  to  its  fources  already  mentioned, 
near  Bounar-bajhi^  no  doubt  any  longer  remarmrdi  on  his  mrnd^ 
that  this  was  the  true  Scamaackj,  which  had  fbrroerly  united 
its  waoer  with  die  Simois* 

SucctcmssG  tcaYellers  bav«,  in  the  moft  U^fetal  and  decided 
manner,  confirmed  the  gemussenefs  of  thefe  invetligations,  and 
acceded  to  M.  Chjltaxier's  c0ncki£ons. 

"  W£  faw  the. place,"  fays  Mr  Hawkins,  in  his  firft  letter  to 
Mr  LiarroN,  ^  wheirethe  courfe'of  this  river  was  diverted  by 
'^  an  artificiat  canal  to  the  Archipelago."  And  Ke  adds,  more 
expHcitly  in  his  fecond  letter :  ^^  The  mail  eifential  point  in 
^^  fbbftantiating  the  evidence  of  Chevalier  is  that  of  the  canal, 
"  made  to  dirett  the  wateft  of  the  Scamander  from  their  origi-- 
'^  nal  courfe  towards  the  Simois.  Tfads  canal  we  can  bear  tefti- 
"  mony  to.  The  errors  of  Wood  feem  to  arife  from  the  over^ 
'^  lookdng  thiff '  circnmftance.  As  for  Strabo,  he  had  never 
^'  vifited  tke  fpot  in  all  probability,  and  relied  on  the  authority 
**  of  DBMETR7UE>of  Sccpfis  *."  Mr  LisTON  himfelf  afterwards 
examined:  the  liver  with  the  groateft  care,  and  particularly  the 
new  canal,  and  the  old  bed.  This  lad  he  croifed  on  bridges  in 
difierent  places^  and  was  convinced,  that  when,  occafionally,  the 
(hieam  of  the  Scamander  i&  more  copious,  part  of  it  ftill  flows 
into  the  Simois  by  this  ancient  chasineL  For  he  differed  in 
opinion  from  M.  Chevalier  in  die  idea,  that  the  Scamander 
is  never  fubjeft  to  any  increafe  or  diminution ;  (Ch.  IV.  xi.) ; 
and  faw  no  reafon  why  it  fhould  not  occaiionally  fwell  in  the 
cafe  of  long  continued  and  heavy  rains  $  though  by  no  means 
to  fuch  a  degree  as  the  Simois,  which  is  fometimes  dried  up, 
and  fometimes  comes  down  with  the  utmoft  magnitude  and 

impetuofity. . 

*  See  Apptndixi  No.  V. 
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impetuofiity  *.  Moreover,  Mr  Liston  aflured  me,  that  from 
M.  Chevalier's  defcription,  the  Scaxnander  feems  to  be  a 
more  diminutive  v^ater  than  it  really  is  f . 

"  For  feveral  hours/'  fays  Dr  Dallaway,  "  we  traced,  with 
'^  the  utmoft  attention  the  courfe  of  the  Scamander  from  the 

cold  or  fecond  fource,  which  is  a  colledtion  of  fmall  fpringSi 

through  the  morafs,  where  for  fome  miles  it  is  pofitively  hid, 
''  till  we  reached  the  new  canal,  and  faw  plainly  the  ancient  bed. 
**  The  banks  of  this  river,  where  expofed,  are  verdant  and  beau- 
**  tiful,  and  watered  to  the  brink.  M.  Chevalier's  topography 
^'  and  general  idea,  after  a  fair  inveftigadon,  we  acknowledged 
*'  to  be  ingenious  and  plaufible."  (p.  347.). 

In  charadlerifing  the  Scamander,  M.  Chevalier  mentions 
particularly  "  the  tranfparency  of  the  water,  which  runs  upon 
'^  a  bottom  of  fand  and  round  pebbles,  betwbct  two  verdant 
''  banks  " 

Dr  Dallaway  fays  of  the  two  rivers  :  "  Simois  has  broad 
^'  fands,  with  a  fudden  and  rapid  current ;  Scamander  is  tran- 
'^  {parent  and  regularly  full,  within  a  narrow  channel,  and  fo 
^'  they  continue  to  be  till  their  junction,  before  they  reach  the 
«  fea-''  (p.  348.). 

M.  Chevalier  further  defcribes  his  having  pafTed  the  Sca- 
mander upon  an  old  willow  ftretched  acrofs,  near  a  milL  Mr 
Liston  alio  mentioned  to  me  this  mill,  and  his  having  eroded 
the  current  in  a  fimtlar  manner. 

Tbc 

*  If  thb  hypothefis  of  Mr  Liston  be  well  founded,  perhaps  it  may  be  inferred 
that  the  Scamander  remains  in  the  fame  ftate  in  which  it  was  in  the  days  of  Ho- 
mer, occafionaUy  flowing  into  the  Simois,  but  commonly,  by  what  b  thought  a  new 
canal,  into  the  iEgean  Sea*  And  if  thb  b  admitted,  it  may  aflUfi  Mr  Hctne  inob- 
viating  a  difficulty  which  occurs  to  him  in  hb  Effay  on  the  Topography  of  the  Iliad. 
See  Appendix,  No,  III. 

f  Perhaps  I  may  be  partly  to  blame  for  thb,  by  calling  it,  in  the  tranflation,  a 
rivulit,  (p.  13.  15.),  and  once  a  ri//,  (p.  25.}.  The  original  b  ruiffeaUf  which  might 
hate  been  rendered  aflrtam. 
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^be  Courfe  of  the  Simois. 

From  Teni^bcyr^  which  is  the  Sigean  promontory,  and 
which  commands  an  extenfive  view  of  the  plain,  M.  Chevalier 
particularly  obferved  the  Simois,  which  interfedls  the  plain  along 
the  north  fide.  "Its  waters  were  then  dried  up;  but  the  width 
"  and  irregularity  of  its  channel  fufficiently  demonftrated  the 
"  nature  of  its  devaftations,  and  its  rapidity."  (Ch.  IlL).  The 
Turks  call  it  MenderL  An  extenfive  marfh  occupies  the  ground 
at  the  place  of  its  difcharge  on  both  fides,  and  reaches  almoft  to 
the  fortrefs  called  Koum-^kaUb.  This  marlh  is  taken  notice  of 
by  Strabo  by  the  name  of  2T0fjt,(tXifi,¥fjj  the  mouth  lake.  On  his 
way  from  this  place,  M.  Chevalier  pailed  the  Simois  near  its 
mouth,  and  found  it  to  be  more  than  300  feet  broad.  In  the 
marfh,  on  its  banks,  he  obferved  certain  fmall  lakes  of  frelh  and 
of  fait  water,  and  was  (truck  with  the  prodigious  quantity  of 
reeds  and  tamarifks  he  met  with,  as  he  proceeded  along  the 
coaft.  (Ch,  IV.).  He  travelled  onwards  for  half  aa  hour,  and 
faw  a  large  barrow,  the  monument  of  Ajax,  which  he  examin- 
ed, as  we  ihall  by  and  by  mention.  Having  then  proceeded 
as  far  as  Il-Guelmes  or  Erin-keu^  he  returned,  and  refolved  to  aC- 
cend  towards  the  fource  of  the  Simois ;  and  had  not  proceeded 
far,  when  he  was  fo  fortunate  as  to  difcover,  to  the  right,  the 
bM  of  a  fmaller  river,  at  that  time  dry,  and  covered  with  plants 
and  turf.  This  proved,  on  a  nearer  inveftigation,  to  be  the  old 
bed  of  the  Scamander.  If  Mr  Wood  had  adverted  to  this,  in- 
ftead  of  ftill  fearching  higher  up  for  the  confluence  of  the  two 
rivers,  he  probably  would  have  given  a  more  rational  account 
than  he  has  done  of  the  prefent  (late  of  the  fcene  of  the  Iliad. 

Afterwards,  when  M.  Chevalier  had  examined  the  Sca- 
mander^ its  iources,  and  the  fituation  of  ancient  Troy,  as  already 
mentioned,  he  refumed  the  defign  of  tracing  the  Simois  ftill 

higher 
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higher ;  and  went  down  to  its  banks,  from  the  village  of  Arabkr, 
about  half  a  mile  to  the  fouth-eaft  of  Bounar-bajhi.  The  tor- 
rent being  then  dried  up,  he  refolved  to  afcend  within  its  chan- 
nel, icrambling  over  trunks  of  trees  and  rocks  borne  down  by 
the  impetuofity  of  the  current.  (Ch.  IV.).  He  walked  for  five 
hours  between  two  chains  of  abrupt  rocks,  which  border  the 
valley,  and  came  into  a  plain,  -With  a  v^illage  at  its  entry,  called 
Ine  or  EnL  Here  he  found  that  a  river  difcharges  itfelf  into 
the  Simois,  and  that  it  takes  its  rife  near  a  village  called  Babar- 
lar^  to  which  he  proceeded  in  five  hours  journey  to  the  fouth- 
ward,  through  a  rugged  and  mountainous  country.  This 
ftream  he  found  to  be  the  fuppofed  Scamander  of  Mr  Wood. 
Returning  to  £/?/  he  continued  to  trace  the  Simois,  now  the  Men^ 
dere^  up  to  the  high  mountain,  whence  he  was  afTured  it  iflued. 
This  proved  to  be  Mount  Cotylus,  now  called  Cas-dabi^  the  moun- 
tain of  tbe  goofcy  from  which,  mifled  by  Demetrius  of  Scepfis, 
St  R  A  BO  makes  the  Scamander  to  flow  down,  confounding  it 
with  the  Simois.  M.  Chevalier  refolved  to  afcend  to  the  fum- 
mit  of  the  mountain,  which,  after  being  hindered  from  doing 
for  fome  days,  in  confequence  of  a  great  fall  of  r^n,  he  at  laft 
effedled ;  of  which  expedition  he  gives  an  interefting  defcrip- 
tion,  particularly  of  the  fublime  profpedls  he  obtained. 
.  It  does  not  appear  that  any  of  the  fublequent  travellers  I 
have  mentioned,  went  to  the  fource  of  the  Simois,  or  the  fum- 
mit  of  Mount  Cotylus,  as  M.  Chevalier  did:  but  Dr  Sib- 
thorp  e  remarks,  that  the  fituation,  where  they  fuppofed  the 
citadel  of  Troy  to  have  been,  is  particularly  fteep  and  rocky, 
and  is  girt  by  the  Simois,  "  which  is  now,*'  fays  he,  **  entirely 
'*  dry  :  but  perhaps  the  winter  torrents  may  raife  it  into  a  con- 
"  iiderable  river.     Its  banks  are  fringed  with  plants,  agnus  ca- 

"  ftus,  and  tamarifk*.*' 

Dr 

•  See  his  Letter,  Appendix,  No.  V. 
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Dr  Da ll away  croiTed  the  Simois  thl^ee  times',  i.  On  hU  way 
from  Udjck-tepij  or  the  monument  of  -ZEsyetes;  and  after  he 
had  refted  during  a  tempeftudus  night  at  the  CbiftUk^  built  by 
the  famous  Hassan  Pafha^  formerly  mentioned^  on  the  5th  of 
hloveinber  he  crofled  both  the  Scamander  and  the  Simois,  the 
latter  of  which  the  rains  had  increafed  to  a  coniiderable  river  ; 
the  bed  being  from  forty  to  fifty  yards  wide  ;  though  it  is  fre- 
quently almoft  dry^  efpecially  in  the  xnidfl  of  fummen  This  was 
on  his  way  to  the  village  of  Tbittihrek-keuy^  and  the  temple  of  A- 
POLLO  Thymbraeus  j  which  he  pafTed  ahd  defcended  ttt  the  Ihore, 
iand  proceeded  as  far  as  Cape  Berbier  i  tuid  after  exploring  the 
fhores  of  the  Hellespont,  he  returned  by  fea  to  Koum^kaleb.  Here 
having  landed,  he  again  croiled  the  Simois  over  a  wooden  bridge^ 
near  its  embouchure  s  (p.  338.);  and  advancing  upwards  on  the 
northern  fide  of  that  river,  he  repafled  it  within  a  furlong  of  the 
Cbiftlik  of  Hadgi  Mehmbt  Agha,  at  Bounar-bajhi.  (p.  343.), 
In  viewing  the  fituation  of  the  citadelj  where  the  Simois  runs 
under  the  rock,  he  fays,  "  That  the  divifion  of  the  rifted  rock 
from  the  groupe  of  forefl  mountains,  does  not  exceed  150 
yards,  iand  is  fcarcely  farther  afunder  at  the  top^  finking  ai 
"  perpendicularly  as  an  artificial  channel.** 


tie  Monument  of  £syetes\  • 

M.  GH£VAii£A,as  has  been  fmd,  began  his  refearche&  in  Afia 
at  Cape  Baba,  the  ancient  promontory  of  Le<^os.  JFrom  thence 
he  proceeded  to  die  ruins  of  Alet&ndiria  Troas  j  his  account  of 
which  has  been  minutely  confirmed  by  Dr  Dallaway.  But 
though  the  narrative  of  both  travellers  be  very  agreeable  and 
intereftingi  we  did  not  before,  nor  do  we  now,  think  it  necef- 
fary  to  detail  the  particulars.  On  advancing,  his  notice  was 
particularly  attraded  by  Udjeh-tepi^  a  barrow  of  an  extraordi- 

VoL.  IV;  g  nary 
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nary  fize,  which  already  has  been  mentioned  *.  He  had  no  no-- 
tion  at  firft  that  this  was  the  fame  with  the  monument  of  iEsy- 
ETES.  He  contented  himfelf  with  meafuring  its  dimeniion$|. 
and  enjoying  the  magnificent  profpedl  from  the  top  of  it.  Its 
height  he  found  to  be  not  lefs  than  loo  feet,  and  its  outline  to 
be  400  paces.  He  remarked  it  to  be  of  a  conic  fhape,  and  quite 
regular.  After  his  third  journey  to  the  Troad,  he  had  no  hefi* 
tation  in  concluding  it  to  be  the  monument  of  jEsyetes.. 
(Ch.  III.  XII.). 

Dr  Dallaway  fays,  that  "  the  tomb  of  JEsyetes,  according: 
"  to  PococKE,  or,  as  it  is  now  called,  from  the  adjacent  village^, 
"  Udjek-^epee^  is  a  barrow  of  extraordinary  height  and  fmooth 
**  furface,  and  was  the  fituation  from  whence  Polites,  the  fon  of, 
**  Priam,  reconnoitred  the  Grecian  camp,  and  the  oppofite  iflancL- 
*•  of  Tenedos,  with  its  harbour  and  promontory  f*" 


Five  other  Tumuli. 

After  M.  Chevalier  had  examined  the  new  canal  of  the 
Scamander,  he  proceeded,  from  the  place  of  its  difcharge  into 
the  iEgean  Sea,  along  the  coaft,  towards  the  village  of  reni^beyr^ 
in  order  to  have  a  nearer  viiew  of  feveral  high  mounds  of  earth, 
which  had  attradled  his  attention  from  the  top  of  Udjek^tep^^  or 
monument  of  jEsyetes.  The  firft  he  arrived  at,  called  Be^ 
Jbik^tepe^  is  not  by  any  means  fo  high  as  that  laft  mentioned. 
He  next  came  to  that,  which,  upon  the  map,  he  has  called  An^ 
tilocbi  tumulus^  not  finding  any  Turkifh  name  for  it,  and  which 
ieemed  to  be  of  the  fame  dimenfion  with  Bepik-tepi.  He  then 
proceeded  to  the  village  called  Teni^cbeyry  ftill  inhabited  by 
Greeks,  and  fituate  upon  the  extremity  of  the  famous  Sigean 

promontory^ 

*  See  above*  p.  38.  ^  Uiadi  II.  7921  feq. 
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promontory,  where,  juft  as  he  wras  entering  the  Church,  he  faw 
the  Sigean  infcription,  fo  well  known  to  the  learned  ;  and  op* 
pofite  to  it  the  has  relief  of  marble,  of  the  fined  workmanfliip, 
of  which  Dr  Chandler  has  given  an  exa<5l  account  5  and  there 
18  an  elegant  engraving  of  it  in  loman  Antiquities. 

Dr  D  all  away,  too,  faw  this  has  relief,  as  well  as  the  Sigean 
infcription ;  which  lad,  he  obfefves,  is  now  placed  at  the  door 
of  a  low  hut,  confecrated  as  a  chapel :  and  the  letters  are  nearly- 
worn  out>  the  marble  having  been  fo  long  ufed  as  a  bench  to 
fit  on.  Mr  LiSTON  told  me>  that  the  efilacing  feems  to  be  pro- 
moted by  a  drop  which  falls  from  the  eaves  of  the  chapel. 

From  the  top  of  the  promontory  M,  Chevalier  had  ano- 
ther extenfive  view  of  the  plain  of  Troy,  and  faw  particularly 
the  mouth  of  the  Simois,  as  already  mentioned  ;  alfb  the  Turk- 
ifh  caftle  of  Koum-kaleb^  mentioned  by  all  the  fubfequcnt  travel- 
lers. At  the  foot  of  the  promontory  he  remarked  two  other  /»- 
muli^  of  which  the  neareft  is  underdood  to  be  the  monument  of 
Achilles;  and  the  more  didant  one  M.  Chevalier  fuppofed 
to  be  that  of  Patroclus.  Others  take  it  for  that  of  Pen  eleus  ; 
the  aflies  of  Patroclus  having  been  depofited  in  the  iame  mo- 
nument with  thofe  of  Achilles. 

**  Advancing  fome  furlongs  over  the  promontory,"  fays 
Dr  D  ALL  AWAY,  "we  faw  the  barrow  (bejhihtepe)  called  the 
"  tomb  of  Antilochus  by  Strabo.  On  the  other  fide  of  the 
**  village,  under  the  brow  of  the  hill,  crowned  by  half  a  dozen 
*'  windmills,  near  the  fea,  are  two  fmaller  tumuli^  generally  fup- 
"  pofed  to  be  thofe,  one  of  which  is  attributed,  by  the  ancient 
*'  geographers,  to  the  illudrious  friends  Achilles  and  Patro- 
"  CLUs,  add  the  other  to  Peneleus  the  Boeotian.*'  (p.  35o.). 

After  remaining  fome  days  near  Koum-kaleh^  M.  Chevalier 
pafled  the  Simois ;  and,  travelling  for  half  an  hour,  came  to  a 
fifth  tumulus  of  the  fame  kind  with  the  red,  having  a  large  aper- 
ture in  its  fide,  which  he  entered.     The  monument  being  de- 

^  %  molillied 
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molifhed  from  top  to  bottom,  its  whole  interior  ilrufture  waa 
to  be  difcerned.  This  is  fuppofed  to  be  the  monument  of  Aj  a x^ 
and  is  called  by  the  Turks  In-trpi-^beuleu^  tbc  monument  of  the 
marjh.  It  is  fituated  at  Rhoeteum,  a  promontory  or  tongue  of 
land  advancing  into  the  plain  oppofite  to  the  Sigean  promons- 
tory.  (Ch.  IV.  XIV.). 

Dr  Dablaway,  after  crofling  the  Simoia  the  fecond*  dine, 
pafled  over  an  extenfive  level  of  ploughed  fields,  and  Goulu^uiy  a 
brook,  which  empties  itfelf  into  the  fea  near  Jn-tepi,  or  the  tomb 
of  AjAx  Telamonius.  "  This  tumulus ^^  fays  he,  "  is  now  irre- 
*'  gularly  fhaped.  Near  the  top  is  a  fmall  arched  way  almoft 
^  choked  up  with  earth,  which  was  the  entrance  into  the  vault, 
**  and  over  it  a  broken  wall,  where  was^  once  a  finall  iepulchral 
**  fane  called  Aiant^um.^  He  thinks  the  whole  to  be  of  a  much 
more  modern  date  than  the  death  of  A j  ax. 

Dr  Sibthorpe,  in  his  letter  to  Mr  Liston,  writes  thus  :  **  I 
"  write  to  your  Excellency  in  hade,  our  veflel  toiling  about  op- 
**  pofite  the  tomb  of  Aj  ax,  where  it  has  been  juft  drove  by  a 
"  hard  gale  of  wind  *." 

These  monuments,  with  the  others  formerly  mentioned  up- 
on the  hill  of  Troy,  appear  to  have  made  a  ftrong  impreffion  on 
M.  Chevalier's  mind  ;  and  many  of  the  Members  of  this  So- 
ciety will  recoUeft,  that,  in  converfation^  he  ufed  to  lay  great 
ftrefs  on  them.  They  are  objedls  very  confpicuous  and  ftriking 
to  tliofe  who  fail  along  the  coaft,  near  the  entrance  to  the  Helle- 
fpont,  as  Mr  Liston  particularly  informed  me.  They  feem  to 
have  made  a  ftrong  impreffion  likewife  on  Dr  Dallaway,  who, 
on  viewing  them  from  Halileliy  near  the  village  of  Tbimbrek-keuy^ 
4p.  340.),  remarks,  that  the  fucceffion  of  the  five  tumuli^  under 
the  diftant  horizon,  tend  more  than  any  other  proof  to>  afcer- 
tain  the  Trojan  war.  He  fays  afterwards,  (p.  349-)  ::"Of  all  the 
"  proofs  advanced  by  M.  Chevalier,  the  tumuli ^  fo  conneifled 

**  with 

♦  Sec  Appendix,  No.  Y. 
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^  witL  the  Sigean  and  Rhdetean  prcHnontories,  and  the  outpolls 
"  of  die  Greciaa  camp,  are  the  moft  fatisfacjory.  The  fite  is 
"  likewife  confirmed  by  four  others,  which,  to  whatever  heroes 
"  they  may  be  conjedlurally  attributed,  with  no  additional 
^^  weight  to  the  aigument,  give  a  certain  degree  of  internal  evi* 
"  dence,  and  afcertain  the  &ene  of  great  military  tranfaflions,. 
"  or  vicinity  to  a  large  city  J* 


The  Valley  of  Thymbra. 

On  quitting  the  monument  of  Aj  a  x  at  the  Rhoetean  promon- 
tory, and  after  taking  a  view  of  a  fmall  adjacent  harbour  called 
Karanlik-limani^  the  put  baveti^  M.  Chevalier  continued  his 
journey  tp  the  village  of  It-Gudmes  or  Erin^heuy.  It  appeared: 
to  be  of  no  confequence  to  the  end  in  view  to  proceed  in  that 
diredlion  any  farthei*,  and  he  returned^  in  order  to  trace  the  cir- 
cumference of  the  great  plain.  On  his  way  back,  he  foon  de- 
fcended  into  a  delightful  valley,  called  Tbimbrek^dere^  tbe  valley 
of  Tbimbrek^  or  Thymbra^  On  beginning  to  afcend  towards  the 
fource  of  a  rivulet,  which  runs  through  it,  he  was  Hopped  on 
its  left  bank,  oppofite  to  the  village  of  Halileli^  by  a  heap  of 
ruins,  among  which  were  fbme  bas  reliefs,  columns^  capitals, 
entablatures,  and  infcriptiona.  He  took  them  for  the  ruins  of 
the  temple  of  Apollo  Thymbraeus,  and  copied  fome  of  the  in- 
fcriptions,  which  are  now  publifhed  in  the  third  volume  of  our 
Tranfacflions. 

Mr  liiSTON  faw  thefe  ruins^  and  told  me  that  they  are  very 
confiderable ;  fome  fragments  of*  marble  ones  flill  remaining. 
Every  year  the  inhabitants  carry  pieces  of  thefe  to  place  over 
the  dead  in  the  adjoining  cemetery,,  near  the  ruins  of  an  old 
mofque  ;  fb  that  foon  nothing  will  remain  but  the  large  pieces. 
M..  Chevalier^ in  his  map,  has,  in.  Mr  Ltston's  opinion,  pla- 

ced* 
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ced  them  too  far  up.  They  are  at  leafl  half  a  mile  from  the 
village  of  Halikli^  on  the  oppofite  fide  of  the  rivulet.  Dr  Dal- 
LAWAY  has  given  an  elegant  engraving  of  them,  and  fays,  that 
he  "  paffed  the  village  of  Tbimbrek^heuy^  and  a  dilapidated  mofque, 
"  with  a  cemetery  full  of  parts  of  fluted  columns  and  cornices, 
^^  fet  up  as  memorials,  the  probable  fite  of  the  temple  and  city 
**  facred  to  Apollo  Thymbraeus/'  (p.  331.)* 


T'be  Prombtttoriesi 

M.  Chevalier  agrees  with  all  preceding  travellers,  in  koldidg; 
the  promontory  of  Sigeum  to  be  at  the  modern  village  of  Tent- 
cbeyr.  That  of  Rhoeteum  lie  has  no  doubt  in  fixing  at  In-tepe-^ 
Gbeuleu^  near  the  harbour  called  Karanlik4imani^  where  the 
barrow,  fuppofed  to  be  the  monument  of  Aj  ax,  is  ftill  to  be  feen. 
He  concludes,  with  the  greateft  reafon,  that  M.  d'ANViLLE 
and  Mr  Wood  are  miftaken  in  placing  the  Rhoetean  promontory 
at  Cape  Berbier,  which,  according  to  the  latter,  lies  about  1 2 
miles  from  the  Cape  of  JTeni-cbeyr  or  Sigean  promontory* 
(Ch.  XIIL)*  He  wa&  at  the  pains  to  meafure  the  diflance  be*^ 
twixt  what  he  thinks  the  two  promontories,  and  found  it  to  be 
3000  fathoms,  which  agrees  with  Pliny's  accoimt,  who  fays  it 
is  30  (ladia.  M.  Chbvalibr  thinks  Strabo  miftaken  when 
he  reckons  it  at  60  ftadia. 

'  Dr  D  all  away  obferves^  that  "  the  entrance  into  the  great 
plain  is  formed  by  the  Sigean  promontory,  and  that  called 
Rhceteum,  about  ibur  Engliih  miles  afunder,  through  which 
^^  the  two  rivers  Simois  and  Scamander  at  length  took  an  united 
"  courfe.  Between  thefe  promontories  the  Grecian  fleet  was 
"  drawn  up  on  dry  ground,  and  probably  remained  £0  during 
the  whole  war."  (p,  336,  note.).  "  Wood,"  adds  he^  "  mi- 
ftakes  Cape  Berbier  for  the  Rho&tean  promontory,  which 

**  Strabo 
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^  Strabo  makes  to  be  60  ftadia,  Solinus,  26,  and  Pliny,  30, 
**  from  the  Sigean;  the  latter  is  the  true  diflance.  (p.  337.  note.). 
"  The  city  of  Sigeum  covered  the  fliore  between  the  tumulus  and 
•*  a  bay,  in  which  I  anchored  for  a  week,  (Nov.  1795),  and  rc- 
"  fiirveyed  the  whole  with  attention." 


Some  Mijlahes  admitted^  and  correBed. 

After  what  has  been  dated,  and  thus  confirmed  by  fuch  re-- 
fpe<Slable  authorities  as  have  been  adduced,  no  reafonable  perfbn 
can  now  doubt  that  M-  Chevalier  has  given  a  true  and  di- 
ftindl  account  of  the  prefent  ftate  of  the  Troad.  But  as  he  has 
had  occafion  to  offer  various  hypothefes,  and  to  make  various 
obfervations  and  inferences,  during  the  courfe  of  his  Effay,  it 
is  not  to  be  wondered  at  that  a  few  miftakes  ihould  have  been 
committed,  and  fome  unneceffary  animadverfions  introduced. 
The  author  was  himfelf  fenfible  of  this,  as  appears  from  the  late 
letters  I  received  frorti  him  *.  In  the  notes,  too,  which  accom- 
pany the  Engliih  verfion,  I  how  perceive  there  are  fome  errors, , 
which.  I  wifh  to  take  the  firft  opportunity  of  corre<fling. 


"the  Map. 

M.  Chevalier,  upon  information  being  communicated  to 
him  that  Mr  Liston,  as  well  as  Mr  Hawkins*,  had  found 
fome  inaccuracies  in  his  map,  anlwered  as  follows  :  "  There  is 
"  nothing  I  defire  fo  much  as  to  have  any  miflakes,  that  have 
"  been  committed  in  my  map,  redlified  ;  and  I  moft  cordially 
•*  give  my  aid  to  every  improvement  of  which  that  performance 


•^k^ 


*  See  his  firft  Letter,  Appendix,  No.  VL- 
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'*  is  iufceptible.  But  I  will  ve&tui-e  to  aflureyou  befbte  hand| 
'^  that  the  alterations  which  may  be  made  will  not  extend  to  the 
^^  monuments  eflential  to  the  tmderftanding  of  the  tliad ;  fuch 
**  as  the  fite  of  ancient  Trby,  the  fotirces  of  the  Scamander, 
"  the  tombs  of  the  warriors^  the  promontories,  &c.  All  thefb 
*'  points  are  fixed  relatively  to  one  another,  with  a  degree  of 
**  precifion  fufficient  to  prevent  any  change  that  may  be  madd 
**  upon  them  from  materially  affefting  my  work.  As  to  mo- 
"  dern  monuments,  fuch  as  Alexandria  Troas,  &c*  I  own  that  I 
'*  did  not  think  it  necelTary  to  pay  fuch  a  fcrupulous  attention 
"  to  them.  The  line  of  the  coall  was  done  with  the  greateft 
"  exadlnefs^  as  well  as  the  mouth  of  the  Hellefpont  and  thd 
**  ifland  of  Tenedos  ;  and  therefore  I  fufpedt  that  upon  this  the 
"  new  map  will  make  no  alteration*.* 

Dr  Dallaway  obferves,  that  M;  CkEVALiER  has  defcribed 
the  artifical  canal  in  hiis  map  df  the  Ttt)ad  as  hisiving  much  too 
flraight  a  diredlion*  It  is  conducted  round  the  hill  upon  which 
the  Cbiftlik  of  HAssan  Palha  ife  built,  (p.  3470* 


^e  Monument  of  Ilvs. 

About  dn  hiindred  paces  lip  the  Simois,  from  the  place  where 
it  is  joined  by  the  did  bed  of  the  Scamander,  and  near  the  place 
where  the  city  tailed  New  Uium  is  fuppofed  to  have  been  fitua- 
ted,  M.  Chevalier  had  obfetved  the  ruins  of  a  bridge;  ivhich 
had  been  built  of  hewn  (lone,  and  of  jexquiiite  wbrkmanfhip. 
Fronting  thefe  remains,  oil  the  right  of  the  river,  he  faw  a  (brt 
of  riling  ground,  which  he  took  to  be  a  demoliihed  barrow; 

This  he  afterwards  fancied  to  be  the  monument  of  Ilusi  and 

.  •    •       • 

probably  the  fame  with  Homer's  ^v^fMi  tiiiotd.     In  thefe  con- 

jedtures^ 

♦  Sec  Ap^ndii,  No,  VI. 
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jeAures,  however,  he  was,  after  a  converfation  with  Profeffor 
Heyne,  convinced  he  was  miflaken;  and  readily  admitted,  that 
his  whole  XVlth  chapter,  which  is  upon  this  fubjedi,  is  good 
for  nothing  *.  After  that  converfation,  alfo,  he  was  difpofed  to 
think  that  this  barrow  might  probably  be  that  mentioned  by 
Homer,  (Iliad,  VII.  337.)^  which  was  to  be  deftined  as  a  com- 
mon one  for  the  warriors  who  had  fallen  in  battle  ;  a%^irov  U 


Situation  of  the  Grecian  Camp. 

Chapter  XIII,  where  the  author  treats  of  the  fituation  of  the 
Grecian  camp,  now  appears  to  me  to  require  much  amend- 
ment. That  the  camp  was  fituated  fomewhere  betwixt  the  Si- 
gean  and  Rhoetean  promontories  is  generally  agreed  ;  but  that 
it  occupied  the  whole  fpace  or  line  of  coaft  in  that  interval,  as 
M.  Chevalier  has  fuppofed,  cannot  be  admitted.  This  would 
have  made  it  neceffary  for  the  camp,  which  confifted  of  the 
tents,  with  the  fliips  drawn  out  upon  the  dry  land,  as  was  the 
ancient  cuftom,  to  occupy  the  place  on  both  fides  of  the  mouth 
of  the  Simois,  which  M.  Chevalier,  and  the  other  travellers, 
as  well  as  Strabo,  defcribe  as  being  an  extenfive  marfh.  M. 
Chevalier  was  evidently  aware  of  this  inconvenience ;  and 
therefore  fuppofes  that  the  Greeks,  in  the  courfe  of  the  war, 
frequently  fhifted  their  Ilation ;  and  that,  at  laft,  in  the  tenth 
year,  during  the  fummer  feafon,  they  encamped,  in  full  force, 
at  the  mouth  of  the  Scamander,  or  Simois,  for,  at  the  mouth, 
they  were  united. 

I  regret  that,  in  the  note,  I  have  endeavoured  to  fupport 
this  idea,  by  fuppofing,  that  "  the  Scamander,  even  in  the  fum- 

VoL.  IV.  b  ''  mer, 

*  See  his  Letters,  Appendix,  No*  VI. 
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*'  mer,  when  the  Simois  was  dry,  continued  to  convey  its  pure 
"  and  perenniali  though  lefs  copious,  ftream  through  the  midft 
'^  of  the  camp,  in  the  fame  channel  through  which  the  Simois^ 
"  after  having  joined  it,  difcharged  its  winter  torrents."  (p«  104.). 
Ever  fince  I  read  Mr  Hey  he's  Eflay,  I  have  given  up  this  hy- 
pothefis,  and  willingly  accede  to  his  idea,  which  fuppofes,  that 
the  camp  only  ftretched  on  both  fides  towards  die  promontories 
Rhoeteum  and  Sigeum  ;  and  that  on  the  north-eaft  it  extended  no 
farther  than  the  Simois  *.  In  this  way  the  whole  is  rendered 
clear,  and  free  from  every  objedlion.  This,  however,  makes 
nothing  againft  M.  Chevalier,  but  that  he  was  not  fo  fortu- 
nate in  his  hypothefis  as  Mr  Heyne,  on  this  occafion,  which  I 
am  fure  he  himfelf  would  have  been  the  firft  to  admit. 

Mr  Heyne's  notion  of  the  fituation  of  the  camp  is  confirm- 
ed by  Dr  Dallaway  j  and  the  more  ftrongly,  as  the  latter  does 
not  appear  to  have  feen  the  former's  Eflay  on  the  Topography 
of  the  Iliad,  or  to  have  known  any  thing  of  the  coincidence  of 
Mr  Heyne's  opinion  with  his  own.  In  a  very  diftindl  note  on 
this  fubjedl,  (p.  336.),  he  obferves,  that  ^  between  thefe  pro- 
"  montories  the  Grecian  fleet  was  drawn  up  on  dry  ground, 
"  and  probably  remained  fo  during  the  whole  war."  And  he 
concludes  the  jiote  thus :  ^  The  purfuit  of  the  Trojans  by 
"  Achilles,  fixes  the  fituation  of  the  Grecian  camp  between 
"  the  confluence  of  the  rivers  and  Sigeum,  for  they  retreated 
^'  over  the  Scamander  to  gain  Troy,  and  he  kills  many  of  them 
"  in  the.  river." 

Of  fome  other  Mijiakes^  and  erroneous  Criiicifms. 

The  author,  in  fpeaking  of  the  two  tumuli  near  the  Sigein 
promontory,  (Ch.  IV.  XXL),  fays,  that  ^  he  was  informed  by 
*•  a  Greek  inhabitant  of  the  place,  that  the  name  given  to  the 

"  more 

•  See  Appendix,  No.  IlL. 
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•'.  more  coniiderable  of  the  two  was  Dios-tap^^  which  he  intei*- 
"  prets  tbc  divine  Tom6.''  Mr  Liston  obferved,  that  the  inhabi- 
tants fpoke  of  both  monuments  by  the  appellation  of  dtbeo  tep^, 
which,  in  their  language  has  no  other  meaning  than  the  two 
tombs.  He  therefore  concluded,  that  M.  Chevalier  had  been 
deceived  by  the  fimilarity  of  the  found.  This  is  alfo  noted  in 
Dr  Dal  LAW  ay's  book,  with  an  aflertion,  (but  not  of  Dr  Dal- 
LAWAY  himfelf),  that  the  miftake  proceeded  from  M,  Cheva- 
lier's ignorance  of  modem  Greek  ;  which  I  have  the  greateft 
reafon  to  believe  to  be  without  foundation. 

In  examining  carefully  the  furface  of  the  rock  of  Balli-dabi^ 
M.  Chevalier  thought  he  •*  diftinguifhed  foundations  of  an- 
"  cient  buildings,  the  mafonry  of  which  had  aiTumed  the  con- 
**  fiftence  of  the  rock  itfelf.'*  Mr  Liston,  on  a  narrow  infpec- 
tion,  was  convinced  that  nothing  could  be  difcemed  but  the  real 
fubftance  of  the  rock,  which  is  indeed  rough,  of  a  chalky  ap- 
pearance, and,  at  firft  fight,  feems  as  if  there  was  mortar  adhe- 
ring to  it.  He  brought  away  a  fragment  of  it,  which  I  have 
here  in  my  cuftody  ;  and  the  gentlemen  prefent  may  judge. 

It  feems  furprifing  that  there  ihould  be  a  total  difappearance 
of  every  ruin  or  veftige  of  a  building,,  to  mark  the  lite  of  fo  fa- 
mous a  city.     Strabo,  however,  gives  a  good  reafon  for  this, 

as  follows  :    *Ors  ya^  iKTSTOg^rjfJuivm  rm  kvxXm  toXco^v,  cv  rtXicjg  i\ 

Tn¥  ixthojv  dvdXfi's^if  fJi^ir$Hj(^n^a¥.  A^')(onoivaKroL  yoZv  ^aa)  rov  Miry- 
\fimm  Iz  riv  txii^tif  \i^m  ro  ^iyaov  ixruyi^at.  (L.  XIII.  p.  895.). 
For  when  all  the  cities  around  were  laid  wajle^  but  not  entirely  de* 
molijbed  j  and  while  tbis  one  was  totally  overturned,  all  tbejiones 
were  carried  off  from  it  to  rebuild  tbofe  others.  Accordingly^  they 
fay,  that  Arch-San  ax  ofMitylene  with  tbejiones  taken  from  thence 
fortified  Sigeum.  Dr  Dallawa y,  fpcaking  of  the  city  of  Ilium, 
once  lituated  near  the  jundtion  of  the  Scamander  and  Simois,  and 
which  owed  its  origin  to  Alexander  and  Lysimachus,  fays, 

*  2  /  (p.  388.)* 
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(p.  338.),  "  It  excites  no  wonder,  that,  after  fo  long  pofleflion  of 
"  it  by  the  Turks,  not  a  ftoncv  fhould  remain ;  yet  fome  con- 
**  tend  againft  the  exiftence  of  Troy,  becaufe  no  veftiges  were 
"  difcoverable  when  Alexander  founded  the  fecond  city, 
"  whilft  they  admit  the  latter  fadl  equally  unauthorifed  by  pre- 
"  fent  appearances  *." 

In  a  paiTage  quoted  from  Herodotus,  in  which  |n  account 
is  given  of  the  march  of  Xerxes's  army  from  Sardeb  to  Aby- 
dos,the  expreflion — t^v  I^>?v  ?s  XajS^K  Jj  oigi$'tgfi¥  XH^»  ^®  tranflated 
adi}ancing  towards  the  left  branch  of  Mount  Ida^  different  from 
the  common  way  of  rendering  it,  having  Ida  on  the  left.  As  this 
interpretation  is  difapproved  of  both  by  Mr  Heyne  and  Mr 
Bryant,  I  have  no  inclination  to  difjpute  the  point  with  fuch 
learned  antagonifts,  provided  they  can  make  it  appear,  that 
Xerxes  could  and  did  proceed,  with  Ida  on  his  left.  "  Ida/' 
fays  Mr  Heyne,  "  has  many  branches  and  ridges.  The  army 
"  may  have  gone  round  one  of  thefe  outikirts  of  the  mountain 
**  approaching  towards  the  fea,  in  fuch  a  manner  as  to  leave  it 

"  on  the  left  t-" 

From  M.  Chevalier's  letters,  it  appears  that  he  was  fen- 

fible  that  he  had  at  times  introduced  unneceffary  or  inaccurate 

refledlions  ;    of  which  kind  are  thofe  in  Chap.  VI.  refpedling 

travellers 

♦  See,  in  Mr  Wakefield's  letter  to  Mr  Brtant,  (p.  11,  12.),  a  remarklble 
faft  refpe&ing  the  total  difappearance  of  Flaxford  Church,  about  five  miles  froia. 
Nottingham. 

1 1  OBSERVE,  too,  that  this  notion  is  fupported  in  a  paper  in  the  fixth  volume^  / 
of  Commentt.  Soc.  Reg,  Scient.  Gotting.  Ann.  1783,  1784  ;  entitled,  Herodoti  ac 
Thuctdidis  Thracia^  Jos.  Ghristoph.  Gattereri  :  with  a  map,  where  Xer- 
xfis's  march  is  traced  accordingly.  Mr  Bryakt  enters  into  a  long  difcuiEon  upon 
the  fubjed,  through  which  I  have  no  inclination  to  follow  him  now,  nor  ihall  I 
afterwards,  I  fuppofe^  when  I  come  to  take  more  particular  notice  of  his  Obferva" 
turns;  but  will  freelj  confeis  m jfelf  refponfible  for  the  whole  blame  of  this  miflake, 
having  fuggefted  the  culpable  interpretation  to  M.  Chevalier,  on  mj  firft  reading 
his  paper  \  and  I  am  anxious  that  he  Ihould  here  be  cenfured  only  for  paying  fo. 
much  deference  to  my  judgment  as  to  introduce  an  equivalent  expreflion  into  the, 
French  origtnaK 


m^ 
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travellers  of  high  diftin^lion,  and  the  priefts  in  the  early  ages  of 
Chriftianity :  both  of  which  he  defires  may  be  ftruck  out  in  a 
new  edition.  The  former,  1  obferve,  has  already  been  omitted 
in  the  German  tranflation  ;  and  the  latter,  which  begins  thus  : 
**  But  why  did  not  the  priefts  of  the  lower  empire  demolifli 
**ithofe  monuments  ?'* — has  given  great  oflFence  to,  and  has  been 
cenfured  aad  reprobated  with  uncommon  afperity  by,  Mr 
Bryant,  in  his  Obfervations.  (p.  42.  43.): 

Of  the  Notice  that  has  been  taken  of  Strabo. 

In  giving  a  defcription  of  the  Troad,  it  was  neceflary  to  ad- 
vert particularly  to  what  a  geographer  fo  refpedlable  as  Strabo 
has*  faid  upon  that  fubjedt.  This  M.  Ch£vali£R  has  done  in 
his  Vllth  and  VIII th  chapters.  Strabo  derived  the  greateft 
part  of  his  information,  relating  to  the  Troad,  from  Deme- 
trius of  Scepfis^  who,  though  he  had  his  refidence  in  thofe 
parts,  was  evidently  deceived  refjpe<Sling  the  true  fource  of  the 
Scamander,  and  has  led  Strabo  into  the  fame  error.  They 
fuppofe  that  this  river  takes  its  rife  in  Mount  Cotylus,  far  be- 
yond the  place  where  ancient  Troy  was  iituated.  M.  Cheva- 
lier has  fhewn  this  to  be  a  grofs  miftake ;  and  it  is  evident  that 
it  was  like  wife  the  chief  caufe  of  Mr  Wood's  errors.  Strabo 
faw  and  frankly  admitted  the  difficulty  of  reconciling  this  with 
Homer's  account  in  the  XXIId  book  of  the  Iliad,  where  the 
two  fources  are  explicitly  mentioned^  the  one  a  hot  and  the 
other  a  cold  fpring,  and  both  as  being  in  the  vicinity  of  the 
Scaean  Gate;  but  Strabo  has  not  been  fuccefsful  ia  his  attempt 
to  obviate  this  difficulty  *. 

*  Mr  Uetns»  in  a  note  on  the  Gkrman  verfion,  (p^  Sj.)*  9A  well  as  in  the  pre- 
face to  the  fame  work,  (See  App.  No.  I.),  thinks  it  evident  that  Demetrius  feft 
out  on  a  wrong  hjpothefis,  in  confequence  of  mifunderfianding  a  paflage  of  the  Uiad^ 
(XII«  19.),  Thb  paiTage  I  had  quoted  and  explained  in  a  note*  (p.  j^.  of  the  'Ejxg^ 
Ml  Tranflation.)^ 
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M.  CuEv  ALTER  being  clearly  convinced  of  this  error  of  D^^ 
MET9^ips  and  SritABO,  and  (truck  with  the  confufion  to  which 
it  has  given  riiCi  has  perhaps  Ihewn  too  great  a  degree  of  fufpi-r 
cion  of  the  latter,  in  refpedl  to  fomc  other  paflfages  of  his  ac-» 
count  of  the  Troad  ;  and  may  have  cenfured  him  fomewhat  too 
keenly.  Wherever  this  feems  to  be  the  cafe,  Mr  Heynp,  in  his 
nptes  on  the  German  verfion,  has  taken  the  part  of  the  ancient 
geographer,  to  whom  fcholars  have  been  fo  long  accuftomed  to 
look  up  with  the  greateft  refpedl :  and  if  I  were  to  publifh  a  fe- 
cond  edition  of  the  Englilh,  I  fhould  certainly,  in  confequence 
of  carte  blanche  given  by  the  author*,  avail  myfelf  of  Mr 
Heyne's  afliftance  to  obviate,  as  far  as  poflible,  every  obje^^ion 
made  to  Strabo,  except  upon  the  great  and  fundamental  error 
refpedling  the  fource  of  the  Scamander.  For  this  I  take  to  -^bc 
altogether  untenable.  "  In  general,"  fays  Mr  Heyne,  in  one 
of  his  notes,  ^^  nothing  can  be  objedled  againil  Strabo,  but  in 
^^  the  fingle  cafe  where  he  has  allowed  himfelf  to  be  feduced  by 
^^  Demetrius,  and  changed  the  fources  of  the  Simois  and  the 
"  Scamander."  M.  Chevalier  perhaps  ihould  have  been  fatis^- 
fied  with  gaining  this  point. 

But  though  it  fhould  appear^  that  the  author  or  his  editor 
had,  in  one  or  two  inftances,  mifconceived  or  mifinterpreted 
Strabo,  where  the  text  is  acknowledged  to  be  obfcure,  not  yet 
having  been  properly  elucidated  by  any  able  editor  or  commen- 
tator, this  furely  would  furnifli  no  argument  for  fetting  afide 
M.  Chevalier's  account  of  the  Troad,  foimded  on  the  author*8 
adlual  obfervation,  fupported  by  fo  many  fubfequent  refpedlablc 
travellers.  In  the  Vlllth  chapter  he  has,  with  due  refped,  ta- 
ken occafion  to  quote  and  comment  upon  fome  paiTages  of 
Strabo  J  from  which  it  is  clear,  that  the  plain  of  Troy  has  not 
changed  its  appearance  fince  the  days  of  that  learned  writer. 

rbe 

*  Sec  bis  Lettersi  Appendix,  No.  VI. 


ILLUSTRATED    and   COtfFtRMED.       63 


The  opening  ^Achillks's  Monument. 

The  XXIft  chapter  contains  a  number  of  pleafing  remarks 
on  the  fubjeil  of  the  tumuli  to  be  feen  on  the  fliores  of  the  Hel- 
lefpont ;  and  any  perfon  of  fenfibility  muft,  on  the  perufal,  feel 
his  mind  afFeAcd  with  a  foothing,  though  folemn,  fenfation ;  and 
be  ready  to  confefs,  that  M.  Chevalier  has  th^re  expreffed 
himfelf  in  a  moft  elegant  and  interefting  manner.  Inaccuracies, 
however,  and  redundancies,  may  now  and  then  be  perceived, 
fome  of  which  were  pointed  out  to  me  by  Mr  Liston,  and  they 
ought  to  be  corredled  in  a  new  edition. 

It  appears,  in  particular,  that  M.  Chevalier  had  not  recei- 
ved very  accurate  information  refpe^ng  what  was  found  in  the 
tomb  of  Achilles,  in  confequenee  of  die  operation  of  digging 
into  it,  which  had  been  performed  after  his  departure  from  Con- 
ftantinople,  by  the  diredlion  of  Count  de  Choiseul  Gouffier, 
the  French  Ambaflador.  He  had  been  told,  that  towards  the 
centre  of  the  pile  were  found  "  two  large  Hones  leaning  at  an 
"  angle  the  one  againft  the  other,  and  forming  a  fort  of  tent, 
**  under  which  was  difcovered  a  fmall  ftatue  of  Minerva,  feat- 
**  ed  in  a  chariot -with  four  horfes  ;  and  an  urn  of  metal  filled 
"  with  aihes,  charcoal,  and  human  bones ;  which  urn  was  encir- 
"  cled  in  fculpture,  with  a  vine  branch,  from  which  were  fut 
•*  pended  bunches  of  grapes  done  with  exquifite  art/' 

There  does  not  appear  to  have  been  any  foundation  for  the 
figure  of  a  chariot.  There  were  however  fome  curious  reliques 
found  there.  Mr  Liston  faw  at  Conftantinople  the  very  per-^ 
fon  who  had  been  employed  to  conduft  the  operation  of  dig- 
ging ;  and  who  had  retained  fome  of  die  fragments  in  his  own 
cuftody,  which  he  ofiered  to  difpofe  of.  It  appears  from  a  let- 
ter, publifhed  in  a  note  by  Dr  Dallaway,  and  giving  a  very 
particular  account  of  this  af^ir,  that  this  perfon  was  the  Signior 

Solomon 
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Solomon  Ghormezano,  fon  of  the  late  French  Conful.  After 
immenfe  labour,  he  at  laft  difcovered  the  place  where  the  re- 
liques  were  depofited.  When  coUedled,  they  filled  a  large  chefL 
He  delivered  them  to  his  employer  M.  ChoiseuL,  who  repaid 
his  trouble  with  thanks  only:  but  he  referved  feveral  fpeci- 
mens,  which  he  afterwards  fliewed  and  explained,  when  the 
Count  was  no  longer  formidable.  Of  thefe  a  lift  is  given  in  the 
letter  ;  fuch  as,  pieces  of  burnt  bones  j  pieces  of  a  metal  vafe  ; 
charcoal  of  vine  branches  ;  a  piece  of  mortar  and  ftone  ;  a  piece 
of  metal  of  a  triangular  fliape  j  pieces  of  very  fine  pottery, 
well  painted  with  wreaths  of  flowers  of  a  dark  olive  colour,  &c. 
An  account  is  then  given  of  the  ftrata  of  earth  dug  through. 
Dr  Dallaway,  in  the  text,  fays,  that  "  extreme  age,  and.  the 
"  preflure  of  the  ground,  had  crumbled  into  atoms  of  ruft  all 
**  the  metallic  fubftances.  The  urn  or  vafe^  M.  Fauval,  an 
"  ingenious  artift,  now  refiding  at  Athens,  received  from  M. 
"  Choiseul  in  its  decayed  form,  and  made  a  model  from  it, 
"  which  has  been  exhibited  to  feveral  conoifTeurs,  as  much  to 
"their  furprife  as  fatisfadlion."  Dr  Dallaway  adds:  "And 
"  the  goddffsj  with  her  chariot  and  four  borfes^  feems  to  prove  that 
"  the  Troad  continues  to  be  the  land  of  invention."  Yet  it  is 
very  remarkable  that  Mr  Hawkins,  who  faw  M.  Fauval  at 
Athens,  exprefsly  fays,  that  this  laft  mentioned  gentleman  de- 
nied the  exiftence  of  an  urn;  but  fpoke  of  a  fmall  bronze  image 
of  Minerva,  of  which  he  fliewed  them  a  caft.  "  At  Athens," 
fays  Mr  Hawkins  in  his  fecond  letter  to  Mr  Liston,  "  we  fell 
"  in  with  M.  Fauval,  a  very  ingenious  artift,  long  in  the  fer- 
"  vice  of  M,  DE  Choiseul,  who  aflured  us,  that  M.  Cheva- 
"  lier's  account  of  the  goblet,  difcovered  in  the  tomb  of  Achil- 
**  LEs,  is.  perfedWy  fabulous.  It  originated,  it  feems,  from  the 
"  fragment  of  a  fmaU  bronze  figure,  which,  when  he  had  clean- 
**  fed,  and  put  together,  proved  to  be  a  very  curious  ^  image  of 
"  MiNERYA.     He  fliewed  us  a  caft  which  he  had  made  of  it  in 

"  plafter. 
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**  plafter  of  Paris  *."  According  to  M.  Chevalier,  then,  there 
were  both  an  urn  and  a  figure  of  Minerva  ;  according  to  Dr 
D  ALL  AWAY  an  urn,  but  no  figure  or  ftatue  ;  and  according  to 
Mr  Hawkins  a  fmall  ftatue,  but  no  goblet  or  urn.  It  ihould 
ieem,^  therefore,  that  this  affair  ftill  ftands  in  need  of  further 
elucidation  f. 

But  whatever  may  be  thought  of  thefe  barrows  ;  "  fuppo- 
"  fing,"  (ays  Mr  Heyne,  "  that  M.  Chevalier  was  miftaken, 
^'  and  that  the  eminences  were  not  at  all  tombs,  the  main  point 
^  remains  what  it  was.  The  fources  of  the  Scamander  are  near 
*'  Bounar-'bajbiy  and  in  that  neighbourhood  is  the  fite  of  Troy  $•'* 


Of  the  ObjeSiions  made  by  Mr  Bryant. 

Mr  Bryant,  whofe  name  has  been  long  fo  well  known  In 
the  learned  world,  has,  in  tiie  warfare  he  has  thought  fit  to  wage 
with  M.  Chevalier,  been,  no  doubt,  pretty  fuccefsful  in  feve- 
ral  affaults,  where  the  latter  has  laid  himfelf  fomewhat  open  ; 
(ks  we  have  admitted  to  be  fometimes  the  cafe) ;  but  he  has  to* 
tally  failed  in  obtaining  any  thing  like  a  decifive  vidlory. 

This  learned  gentleman  having,  thirty,  years  ago,  embraced 
an  opinion,  not  a  new  one  indeed,  but,  I  believe,  almoft  general- 
ly efteemed  very  extravagant  and  paradoxical,  that  no  Trojan 
war,  fuch  as  forms  the  foundation  of  the  poems  of  Homer,  was 

Vol.  IV.  i  ever 

•  Appendix,  No.  V. 

f  In  the  above-mentioned  letter,  quoted  by  Dr  Dallawat,  an  iofiance  of  a 
very  ftrange  pitch  of  arrogance  b  recorded.  It  is  there  laid,  that  '*  when  the  bar- 
"  rows  were  clofed  up.  Count  Cboiskul  caufed  a  iheet  of  lead  to  be  placed  on  the 
*'  bottom,  infcribed,  Ouwragi  fak  par  U  Comte  DS  Choiseul  GournsR,  tan  1787^ 

t  Conclusion  of  his  preface  to  the  German  ycrfion.    See  Appendix,.  No.  L 
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ever  carried  on  *,  and  that  even  no  fuch  city  as-  Troy  ever  exifted^ 
had  employed  himfelf  occafionally,  during  that  long  period,  in 
an  attempt  to  eftablifli  the  truth  of  this  odd  opinion.  The  liib- 
jeA  had  grown  a  favourite  one  ;  and  the  author  feemed  to  him- 
felf to  be  upon  the  point  of  achieving  his  great  undertaking ; 
when  M.  Chevalier's  performance  appeared*  This  obliged 
him  to  flop  fhort  for  a  little,  and  to  paufe.  He  took  his  refoJu- 
tion.  Encouraged,  hy  obferving  fome  flifis  committed  by  an 
author,  as  yet  raw  in  the  art  of  fyftematizing,  it  feeriied  mo^re 
eligible  to  him  to  endeavour  to  reduce  the  obftru<5ling  fabf  i<5  to  a 
heap  of  ruins,  than  to  demolifh  and  fupprefs  his  own  occafioiial 
labour  of  thirty  years.  The  avowed  objedl,  then,  of  Mr  Bry- 
ant's pamphlet,  is  to  fet  afide  M.  Chevalier's  De/cription,  as 
unfound  and  fanciful.  I  once  indeed  heard,  that,  after  the  Ob- 
fervations  had  come  out,  the  author  met  with  fome  travellers, 
who  affured  him,  that  M.  Chevalier's  account  of  the  preient 
ftate  of  the  Troad  was  a  fair  and  true  one ;  in  confequence  of 
which,  it  was  reported,  that  he  had  renounced  his  heretical  opi- 
nion upon  the  fubjedl,  and  was  to  fupprefs  his  Dijfertation.  This 
I  was  very  glad  to  hear,  as  I  thought  the  fo  doing  would  have 
redoimded  very  much  to  Mr  Bryant's  honour.  But  I  was 
foon  convinced  that  this  information  was  premature,  by  my  re- 
ceiving a  printed  copy  of  the  DiJJertation^  in  a  prefent,  from  the 
learned  author  himfelf ;  in  the  perufal  of  wiiich,  one,  every  now 
and  then,  regrets  (at  lead  this  was  the  cafe  with  me)  that  Mr 
Bryant  had  ever  undertaken  fuch  a  toilfome  inveftigation,  em- 
ployed fb  much  learning,  and  wafted  fo  much  ingenuity,  which 
the  appearance  of  M.  Chevalier's  work,  thirty  years  fooner, 
might  have  prevented  ;  and  perhaps  'might  have  engaged  thofe 
very  talents  to  affift  in  iupporting  and  illuminating  a  fyftem, 

which 


*  See  Mr  Maclaurin's  Diflertation,  to  prove  that  Troy  was  not  taken  by  the 
Greeks.     VoL  I.  p.  43,  &c.  Lit.  Gl.  of  Tranfa&ions  of  this  Society. 


iLLUSrR^TEP   and   CONFIRMED.        67 

\iduch  they  have  now  been  enjployed  to  puzzle^^  pjerplex,  and 
ohfcure.  After  all,  if  the  learnpd  vetersyi  had  feen  Mr  Hryne;*s 
Eflay  on  the  Tpppgraphy  of  the  Hiad*,  and  Dr  Da lla way's 
late  publication,  in  both  of  which  M.  Chevalier  is  fo  ably 
Supported,  I  imagine  he  would  have  been  deterred  from  publifti- 
ing  his  grand  Sceptical  work,  aotwithftanding  the  ^eat  labour  it 
had  coft  him. 

MrR  Bryant, in  the  introdudllon  to  his  Obfervations^  charges 
the  author  and  his  editor  with  indulging  in  fevere  critical  cen- 
fare  Agftinft  Dr  Pococke,  Mr  Wood,  Dr  Chandle^r,  ^nd  Stra- 
30,  But  I  can't  help  thinking  that  the  accufation  is  too  ftrong- 
iy  dated.  I  hope  it  was  not  with  an  intention  to  create  an  early 
prejudice  in  the  mind  of  the  reader  againli  the  perfons  animad-- 
verted  upon,  and  in  favour  of  what  was  to  follow. 

yflTVL  refpeift  to  the  firft  of  the  above-mentioned  autibors,  M. 
.Chevalier  had  faid,  that  "his, account  of  Troas,  though  full 
"  of  exTPrs,  and  in.;eveiry  rcfpeft  obftUre,  yet  proved  to  him  a 
"  Very  vfeful  guide  in  his  refearehes."  (Ch.  VI.).  He,  i>o  doubt, 
jRE>und  CQofidgrable  obicurity^  and  a  number  of  errors ,  in  Dr 
jRqcocke*s  account;  Aod  whwe  was  the  harm  in  iaying  fo.?  But 
Mr.  Bryant,  jm  hi^,  coroplahjt:  Ujiat  Dr  Pococke  has  been  un- 
juftly  accufed,  does  not  fubjoin  the  qualifying  claufe  of  the  fen- 
j:eiice»  viz.  jth^t  "  no^withftandiilg  thefe  defeds,  the  work  pro- 
"Vjed  a  very  \ife£ul:gu>^e.;"..but:he  reierves. 'this  hitter  part  of 
Jhe  ^prjjflifili,  tUl  he  &wl^^  pppontunity  <rf*  introducing  it  with 
mare  effc<ftj  ^n4  Vf\oxfi  jfidy  ifor  his  own  purpofb  aftjerwards.  I 
fun.n.ot  furi  if  this  way  of  diisxembering  expreffions,  and  expo* 
iing^them  in  di{J0ixitj3d  .morals,  fbo^d  Ipe xonfidered  as  a  very 
fair  ti^ode  of  attack,  Jf;M.  Chev alier  -was  convinced  that  Dr 
PpcocK.E  wasrnW]!«d.l^jjT^A30,:^  he  did  not 

rather  "  trrtft.ite  hu  pwn  obfervation, Iwhich  probably  would 

1.2  '        "  have 

*  See  Appendixi  No.  III. 
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^  have  brought  him  to  agree  with  Homer,"  I  cannot  perceive 
any  very  fevere  cenfure  in  this:  On  the  contrary,  M.  Cheva- 
lier finds  out,  and  adds  a  very  good  excufe  for  Pococke,  which 
is,  that  he  could  not,  at  that  time,  have  the  afliftance  of  a  geo- 
metrical apparatus  in  his  obfervations,  as  it  was  then  hazardous 
to  produce  any  fuch  to  the  view  of  the  Turks.  On  other  occa- 
fions,  M.  Chevalier  pays  compliments  to  Dr  Pococke,  calling 
him,  in  one  place,  "  that  excellent  traveller,"  infomuch,  that  he 
appeared  to  me  to  have  even  over-rated  his  merit.  In  a  note, 
therefore,  (p.  loo.),  I  have  ventured  to  fay  as  much,  in  as  far 
as  related  to  the  art  of  compofition.  For,  on  reading  Po- 
cocke's  travels,  I  certainly  thought  him  very  deficient  in  point 
of  arrangement,  and  very  confufed  in  the  communication  of 
his  ideas.  This,  however,  was  exprefled  with  all  due  defe- 
rence to  his  veracity,  which  I  believed  to  be  quite  unim* 
peachable.  But,  if  it  will  give  any  fatisfadlion  to  Mr  Bry- 
ant, I  am  ready  to  admit,  that  I  may  have  been  miilaken  in 
thinking  Dr  Pococke  a  confiifed  and  inelegant  writer.  And 
yet  the  late  Mr  Gibbon,  whoie  acutenefs  nobody  will  deny^ 
when  he  pays  a  compliment  to  Dr  Pococke*s  plan  of  the  feven 
hills  of  Conflantinople,  adds,  '^  that  this  traveller  is  feldom  fb 
*♦  fatisfaaory." 

As  to  the  manner  in  which  Mr  Wood  is  treated,  it  will  no 
doubt  feem  very  diirefpeftful  in  the  eyes  of  thofe  who  are  dif- 
pofed  to  believe  in  his  dodlrine  concerning  the  fource  of  the 
Scamander;  but  to  M.  Chevalier  this  appeared  fo  palpably 
untenable  and  abfurd,  and  he  was  fb  confcious  of  his  vi£tory» 
that  he  has,  no  doubt,  purfued  his  triumph  with  a  great  deal  of 
vivacity  and  pleafantry.  Where  Mr  Wood  appeared  to  have 
merit,  it  has  been  allowed  him ;  but  becaufe  he  viewed  the 
Troad  erroneoufly,  Mr  Bryant  thinks  it  inconfiftent  to  admit 
that  hh  defcription  of  the  coaft  is  exadl;  and  fmartly  fays,  (with 

what 
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^hat  reafon  I  leave  others  to  judge),  ^^  a  man  fo  erroneous,  and 
"  fo  exa<^,  was  never  before  feen." 

Dr  Chandler,  in  one  paflage,  is  blamed  for  giving  his  rea- 
ders too  much  credit ;  but  a  good  reafon  for  this  is  affigned  iit 
the  note.  In  another  place,  he  is  noted  as  havirig  once  inadver- 
tently fpoken  of  the  rivers,  repugnantly  to  his  own  right  notion 
of  them,  I  have  not  had  time  to  examine  what  foundation  M. 
Chevalier  had  for  this. remark.  Perhaps  it  might  as  well  have 
been  fpared.  I  find  it  is  omitted  in  the  German  edition :  very 
probably  at  the  author's  own  defire.  Of  Dr  Chandler,  M. 
Chevalier  fpeaks  elfe where  with  the  greateft  deference  and  rc- 
fpedt;  and  I  queftion,  if  Dr  Chandler  will  thank  Mr  Bryant 
for  coming  forward  as  his  champion,  where  he  had  not  himfelf 
obferved  any  antagonift  on  the  field. 

•It  is  furprifing  that  Mr  Bryant,  in  his  zeal  for  the  reputa- 
tion of  Strabo,  did  not  perceive  that  he  himfelf  is  as  guilty  of 
rejedling  the  teftimony  of  that  admired  geographer  as  M.  Che- 
valier, when  it  happens  to  difagree  with  his  own  ideas.  An 
inftance  of  which  we  find  in  his  Dijfertation.  (p.  44.).  "  Of 
**  Troy,'*  fays  he,  "  there  is  no  fign :  no  remainder :  iior  was 
"  there  ever  any  upon  record.'* — ^^  Strabo  endeavours  to  give  a 
**  reafon  for  this  :  but  I  believe  that  it  will  not  be  deemed  fatis- 
^  i^Qiorfr  And  fo  he  produces  the  pafFage  which  we  had  occa- 
fion  to  quote  above,  (p.  59.). 

Mr  Bryant  employs  tibe  firft  three  pages  immediately  fuc- 
ceeding  his  introdudtion,  in  endeavouring  to  prove  that  the  city 
of  Troy,  as  defer ibed  by  Homer,  muil  have  been  much  nearer 
the  fea  tiban  the  fituation  affigned  to  it  by  M.  Chevalier,  which 
is  aflerted  to  be  contrary  to  the  very  evidence  of  the  poet  him* 
fdf. 

I  A  M  glad  I  have  it  in  my  poWer  to  give  a  very  fliort,  and,  I 
think,  a  very  fatisfadlory  anfwer  to  this  objedtion ;  and  I  feel 
the  more  fb,  becaufe  Mr  Br  y  ant*s  arguments  have^  in  this  par- 
ticular, 
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ticular,  brought  over  to  his  fide  a  very  learned  and  intelligent^ 
Reviewer  in  the  Briii/h  Critic,  (May  and  June  1 797)  j  infomuch 
that^  after  combating  Mr  Bryant  fuccefsftjly  in  the  other 
parts  of  the  ObfervationSy  he  at  lad  feels  himfelf  under  the  ne- 
ceffity  of  feeking  for  the  fite  of  Troy  farther  down  the  plain,  in 
which  I  am  forry  I  cannot  go  along  with  him.  The  anfwer  al- 
luded to*  is  furniflied  in  a  few  words  by  Dr  Dallaway  ;  and 
coming  from  one  who  has  been  upon  the  ground,  mull  have 
more  weight  than  any  thing  which  could  be  faid  on  the  iubjedt 
by  a  perfon  who  has  not  had  that  advantage.  '*  The  dif^nce 
"  from  the  Grecian  camp  to  the  fitc  of  Troy,"  fays  this  accurate 
obferver,  **  has  fupplied  thofe  who  contend  againfl  its  exiftence 
"  with  many  plaufible  objedlions.  It  is,  however,  certain,  ^at 
"  the  prefent  village  of  Koum^ialei  is  fituate  on  a  fand-.bank 
"  more  than  a  mile  in  extent,  which  will  reduce  the  diftance, 
^'  fuppofing  it  to  be  an  accretion  from  the  Hellefpont,  to  Ids 
"  than  eight  Englifh  miles  from  Bounar-lfa/bi,  where  the  Scsean 
"  Gate  once  flood.  The  advanced  works,  both  of  the  Greeks 
^^  and  Trojans,  leflened  the  interme4iate  ^fpace.  The  diftance  of 
"  the  moft  advanced  rank  of  fhips  from  the  fea  is  not  meution- 
"  ed  ;  perhaps  we  might  not  be  far  from  the  truth  in  rupp9fing 
it  half  a  mile,  and  a  quarter  of  a  mile  farther  from  thc;|ice  to 
the  fea.  Allowing  the  firft  circujnftance  of-  the  accretion  at 
"  Koum-^kaleb^  and  the  Grecian  camp  having  been  advanced,  in- 
"  to  the  plain,  the  diftance  of  Trpy  is  perf edlly  recppcileable 
"  with  every  incident  mentioned  by  Homer.  It  i^.lilgewif^  evi- 
"  dent  from  the  circumftanccs  of  the  war.  Had  the  city  been 
"  very  near,  the  firft  work  of  the  Grecians  muft  have  ^)C|en  a 
"  ftropg  fortification  to  prevent  fudden  attacks ;  iwithout  it, 
"  their  deftrudlion  muft  be  inevitable.  Befides,  there  had  iiot 
"been  a  theatre  large  enough  for  the  ^a^ions  of  .^be  war.'* 

(P- 33.6,  337- )• 
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Mr  Bryant  afterwards,  (p.  14.),  argues  from  a  paflage  of  Ho- 

M£R|  (Iliad,  XX.  216J), — in)  Svsj  IXtog  torj  Evt^J/a;  ^rsToX/rOj — that 

Troy  muft  have  been  fituated  in  the  plain,  much  nearer  the 
fhips  than  M.  Chevalier  imagines.  To  this  Dr  Da  ll  a  way 
alfo  gives  the  following  fatisfadlory  anfwer  :  "  The  moft  eleva- 
"  ted  ground  on  the  edge  of  a  precipice  was  the  Acropolis,  other- 
"  wife  called  Pergamus,  (Iliad,  'IV.  507.  V.  460.  and  XXIV. 
"  700.).  Ilion  was  lofty  enough  to  be  called  windy,  (pnjfim),  yet 
"  it  wa«  lower  than  Pergamus,  (XXIV.  700^)  ;  fo  that  it  is  once 
"  faid  to  be  in  the  plain,  iy  TfiJ/a;,  (XX.  216.),  as  (landing  at  the 
"  head  of  the  pkin  on  an  eafier  acclivity,  and  being  lower  than 
the  mountains  of  Ida.  It  is,  notwithftanding,  incontrovertible, 
that  Trdy  flood  on  the  afcent,  (VL  74.  XXIV.  390.) ;  and  the 
i^frsot;,  which  was  without  the  town,  has  the  fame  epithet  win- 
"  dy^  (XXII.  145.),  from  ita  unfheltered  fitnation.  The  wall  ex-^ 
"  tended  only  in  the  front  of  the  plain,  the  natural  fortification 
of  cliffs  above  the  Simois  rendering  its  continuance  unnecef- 
fary.  Mr  BRrANT  lays  much  fbefs  on  the  exprefEon  i>  %ih\(a^ 
"  which  might  have  been  ufed  comparatively,  and  in  contradi- 
**  flindlion  to  higher  acclivities,  and  not  pofitively.**  (p.  349.). 

What  Mr  Bryant  fays  of  the  diflance  between  the  promon- 
tories, the  fituation  of  the  Grecian  camp,  and  of  the  ^gaffrfiii  tc- 
8/010;  (p.  4.  to  p.  13.) ;  alfb  his  criticifms  relating  to  Strabo, 
and  upon  a  pafTage  of  Herodotus,  (p.  15.— 28.),  do  not  here 
require  a  particular  anfwer  or  difcufCon,  after  the  conceffions 
already  made,  and  tibe  amendments  which  have  been  propofed. 
In  the  cafe  of  a  new  edition  of  M.  Chevalier's  Trcatife^  it  is 
admitted  that  federal  of  Mr  Bryant's  remarks  might  famifh 
affiflance  in  the  coffedtion  of  fome  errors  and  inaccuracies,  and 
would  merit  a  trib^ite  of  praife  to  the  learned  author's  acute- 
nefs  \  but  they  can  have  t^  effeif^  in  fubverting  the  great  and 
eflential  articles  of  M,  Chevalier's  invefligations  and  difcove- 
ries. 

Nor 
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Nor  will  I  enter  any  further  into  what  is  objedled  to  the  ac- 
count  of  the  Scamander,  taken  from  the  dixiiinutive  fize  of  the 
river;  enough  having  been  already  faid  upon  that  fubjedl  to 
convince  any  unprejudiced  perfon  that  the  flream,  which  has 
its  fources  at  Bounar-bajhi^  and  which  has  been  explored  and 
defcribed  by  other  refpedlable  travellers,  as  well  as  M.  Ch£va- 
LiERy  aniCv^ers  perfedlly  to  all  the  defcriptions  and  hints  to  be 
found  in  the  Iliad  ;  allowance  being  always  to  be  made  for  the 
poetic  way  of  reprefenting  fuch  things  *.  Enough  too  has  been 
already  faid  concerning  the  tombs. 

The  pafTage  in  the  defcription,  where  M.  Chevalier  has 
expoied  himfelf  mod  to  the  power  of  Mr  Bryant,  is  contain- 
ed in  two  paragraphs  in  the  Vlth  chapter,  where  Clemens 
Alexandrinus  is  referred  to,  and  where  the  priefts  of  the  low- 
er empire  are  mentioned.  The  obfervations  there  made  are  evi- 
dently ill  digeiled,  and  rafhly  thrown  out.  This  the  author 
has  frankly  admitted,  by  diredling  them  to  be  totally  rejedled 
in  the  cafe  of  his  book's  being  reprinted  f .  But  ftiU  this  does 
not  in  the  leaft  aflfedl  the  material  parts  of  the  Treatifes  and  fuch 
diminutive  or  partial  vidlories  as  this  will  fcarcely  entitle  Mr 
Bryant  to  the  honour  of  an  ovation,  far  lefs  to  the  glory  of  a 
triumph. 

Mr  Bryant,  I  £nd,  willingly  allows  the  author  and  the  edl* 
tor  fome  praife  for  exploding  the  idle  notion  of  Hector's  flight 
three  times  round  the  city  of  Troy  ;  and  fupports  them,  in  their 
endeavour  to  fhow  the  abfurdity  of  fuch  a  fuppofition*  At  firft 
I  was  afraid  there  might  be  fome  fort  of  decoy  in  this,  fome 
contrivance,  like  that  of  the  wooden  horfe>  for  dedroying  us  ; 
efpecially  as  this  was  a  quarter  ( — f  y^a  f^UXi^a  Aftfiarc^  Wi  ^okiu 
Kal  iTiigof4,cif  f tXsto  riij(fig — )  where  I  never  had  felt  very  bold, 
having  dill  had  my  doubts  about  the  poet's  acceptation  of  9ri(im 

But 

•  Sec  Mr  Hktke's  Preface,  Appendix,  No.  I. 
+  See  Appendizi  No.  VL 
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Biu:  I  was  fbon  convinced  that  Mr  Bryant  had  no  treacherous 
defign  in  making  this  conceflion  j  and  the  hypothecs  having  al- 
£0  the  ftrong  fiipport  of  Mr  Heyne  *,  there  is  now  good  reafon 
to  be  confident  that  it  is  well  founded. 

M.  Chevalier^  in  the  beginning  of  his  Xllth  chapters  had 
remarked,  that  Mr  Bryant  has  endeavoured  to  prove  '^  that 
"  the  Greeks  were  miftaken  in  fuppofing  thofe  to  be  the  tombs 
"  of  heroes,  which  were  in  reality  confecrated  mounds."  This 
obfervation,  it  feems,  was  of  too  general  a  nature.  Mr  Bryant 
meant  what  he  iaid  to  be  taken  in  a  limited^  not  a  general, 
fenfe ;  and  thinks  himfelf  much  injured  by  this  mifreprefenta* 
tion.  He  wifhes,  therefore,  that  M.  Chevalier  had  pafTed  him 
by  unregarded ;  and  in  this  wifh  I  heartily  concur :  for  I  am 
fure  M.  Chevalier  will  fincerely  regret  that  he  fhould  have 
written  any  thing  that  could  be  conflrued  into  a  defign  to  in- 
jure Mr  Bryant's  reputation;  which  I  am  as  much  convinced 
he  never  intended,  as  I  am  confcious  that  I  never  meant,  by  the 
long  unfortunate  note  fubjoined.  on  the  (ubjedt  of  barrows,  to 
fupport  him  ia  any  fuch  defign. 

But  in  following  Mr  Bryant  any  further,  1  am  afraid  I 
ihould  trefpafs  on  the  indulgence  of  the  Society.  I  did  former- 
ly, and  do  now^  entertain  a  high  refpedi  for  that  gentleman's 
talents,  learning,  and  character :  at  the  fame  time,  I  cannot  help 
lamenting,  that  he  fliould  ever  have  mifemp^oyed  thofe  talents, 
and  that  learning,  in  a  laborious  attempt  which  can  never  en- 
lighten the  mind  with  any  cheerful  rays  of  conviAion ;  nor 
ever  reach  beyond  a  dreary  and  diiguftful  date  of  obfcurity  and 
doubt,  tending  to  blunt  or  extinguifli  thofe  pleafing  fenfations 
which  the  poems  of  Homer  excite  in  every  breaft  qualified  to 
feel  their  genuine  fpirit ;  and  for  a  diminution  of  which,  the 
efibrts  of  a  frigid  and  phlegmatic  erudition,  even  if  fuccefsful  in 
proving  them  to  have  been  derived  entirely  from  fidlion,  would 
fcarcely  be  able  to  compenfate.     But  that  *'  the  war  on  which 

Vol.  IV.  k  "Homer 

^  See  his  Noiei  Appcpdizi  No.  II. 
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'*  Homer  founded  his  f;»iious  poems  was  never  carried  on^  and 
•*  that,  if  the  city  called  Troy  ever  exifted,  it  muft  have  been  in 
•'  Egypt,  and  not  in  Phrygia ; — nay,  that  Homer  himfelf,  nn- 
"  der  the  name  of  Ulysses,  wag  the  hero  of  his  own  Odyffcy/' 
are  paradoxes,  I  fhotiid  think,  too  whimfical;  too  violent^  and  too 
repugnant  to  the  beft  authoriti^  of  antiquity,  ever  to  adnm  of 
any  thing  like  a  proof. 

On  the  other  hand,  that  the  fcene  of  the  Iliad  has  derived 
great  light  from  the  laudable  refearches  and  fortunate  difca* 
veries  of  M.  Chevalier  mud  be  allowed;  and  therefore  he  de* 
ferves  the  thanks  of  every  adipirer  of  the  works  of  the  great 
poet  This  is  the  decided  opinion  of  many  ;  and  particularly 
of  one,  whom  the  world  allows  to  be  qualified  in  an  eminent 
degree  to  judge  of  this  fubjed,  the  learned  and  fagacious  Pro- 
feflbr  Heyne  ;  to  whofe  Eflay  on  the  Topography  of  the  Iliad, 
which  is  annexed  in  the  Appendix  ^^  I  beg  leave  to  direft  your 
attention. 


APPEN- 
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APPENDIX^  containing  Papers  and  Letters  referred 
to  in  the  foregoing  Detail. 

No*  I.  (p*  31.)* 

From  Profcffor  Heyne*s  Preface  to  the  German  Tranjlation  of  M# 
Chevalier's  T'reatife*. 

TO  penetrate,  at  leaft  with  the  mind's  eye*  beyond  the  nar- 
row circle  to  which  life  is  bounded,  and  to  ftudy  na- 
ture on  a  large  fcaki  is  a  propenfity  in  the  conftitution  of  man. 
from  this  principle  arifes  the  pleafure  which  we  receive  from 
the  defcription  of  foreign  lands,  and  in  the  reprefentation  of  na- 
tural fcenes  and  profpedls.  In  the  cafe  of  celebrated  places,  this 
pleafure  is  enhanced,  when*  in  countries  well  known  to  fame^ 
the  remembrance  of  illuftrious  actions  is  before  us.  The  inte- 
reft  rifes  ftill  higher,  if  the  fpot  be  what  is  termed  claflic  ground, 
the  mention  of  which  ill  ancient  authors  is  connedled  with  im- 
portant events }  or  where  the  topography  is  doubtful,  and  has 
become  a  fubjedl  of  Controverfy. 

This  is  the  caffe  with  the  Troad.  Homer  furniihes  us  with 
lb  much  accurate  obfervation,  that  we  are  ready  to  imagine  our- 

k  2  felves 

ft 

*  I  AM  indebted  for  the  tranflatidti  ot  the  following  Extrafis,  from  the  Germail 
of  Mr  Hetne's  Preface  and  Notes,  and  of  the  Eflajr  on  the  Topography  of  the  Iliad, 
to  a  very  ingenious  young  gentleman,  now  the  Reverend  Alexander  Bruntov, 
minifler  of  Bolton  in  Eaft  Lothian  ;  formerly  educated  at  this  Univerfity,  and  who 
reiided  fome  time  at  Berlb,  as  private  fecretary  to  the  late  Joseph  Ewart,  £% 
BritiQi  minifter  at  that  court.  My  learned  friend,  Mr  James  Bonar  of  the  Excifei 
took  the  trouble  of  revifing  and  preparing  it  for  the  prels*    D. 
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felves  able  to  make  a  vifible  reprefentation  of  the  country.  B  ut 
if  we  try  to  complete  the  pidlure  in  all  its  parts,  we  Ihall  meet 
with  gaps  and  with  places  which  do  not  coincide  with  the  reft 
of  the  deiign.  Accurate  deicriptions  of  this  diilridl  have  not 
been  obtained. 

Strabo  is  the  only  author  who  has  furnifhed  us  with  a  mi- 
nute account  of  the  Troad,  compofed  not  from  the  perfonal  ob- 
fervations  of  this  great  geographer,  but  borrowed  from  Deme- 
trius of  Scepfis.  Demetrius  feems  indeed  to  have  a  juft  title 
to  belief  and  reipecfl,  as  he  was  born  in  the  neighbourhood  of 
the  Troad,  and  had  in  all  probability  furveyed  it  himfelf.  Our 
good  opinion  of  him  is  confirmed  by  the  accuracy  with  which 
particular  places  are  laid  down,  and  by  their  coincidence  with 
the  defcriptions  of  the  ancient  poets. 

This  author,  however,  gives  rife  to  a  ftiU  greater  embarrafT- 
ment,  not  fo  much  reipefting  the  fituation  of  Troy,  for  it  is  af- 
figned  to  what,  in  all  probability,  is  its  txz€t  place,  as  in  regard 
to  the  river  Scamander  and  its  fources,  which  are  thrown  far 
back  in  the  mountainous  region  behind  Troy. 

Succeeding  travellers  have  thrown  little  light  on  the  Troad. 
Wood,  alone,  made  it  a  ferious  obje(ft  to  explore  this  claflic 
ground;  and  to  form  an  accurate  idea  of  it.  He  Was  prepared 
for  the  inveiligation  by  clafiical  erudition.  He  travelled,  he 
fays,  with  his  Homer  in  his  hand,  but  he  feems  to  have  had 
Strabo  alone  in  his  eye.  Without  attei^ding  to  fo  many  other 
circumilances,  which  might  have  diredled  his  view,  the  fources 
of  the  Scamander  were  his  only  point,  from  which  he  furveyed 
every  thing  elfe ;  and  as  he  was  miftaken  iii  the  fituation  of 
thefe,  every  thing  elfe  muft  have  received  from  him  a  falfe  po- 
fition  and  appearance  *. 

To 

*  An  ingenious  criticifm  on  Wood's  EJJay  on  Homer,  which  appears  in  the  ori- 
ginal of  this  prc&ce,  is  here  omitted,  as  not  immediately; coonefted  with  the  grefeiU 
fubjea.    D. 


:^PPENDIX,No.l.  7^ 

iTo  die  edition  in  1 775  of  Wood's  Efay  on  the  Original  Genius 
and  Writings  (?/*  Homer,  was  added  his  Comparative  View  of  the 
ancient  and  prefent  State  of  the  Troad*  Some  years  afterwards,  I 
read  in  the  Society  a  paper  attempting  to  explain  the  military 
tranfadlions  in  the  Iliad,  according  to  the  topography  of  the 
country^.  Had  I  kept  by  Homer  I  ihould  have  fallen  into 
fewer  miftakes  :  but,  unfortunately,  from  confidence  in  fuch  a 
man  as  Wood,  who  had  vifited  the  country  with  his  Homer  in 
his  hand,  I  took  him  and  his  chart  of  the  Troad  for  my  guides^ 
and  thus  allowed  myfelf  to  be  entangled  in  fuch  a  labyrinth  of 
errors,  that  I  ftrove  in  vain  to  extricate  myfelf. 

The  main  blunder  in  Wood  is  the  alteration  of  the  fburces 
of  the  Scamander,  and  the  confequent  placing  of  ancient  Troy 
deep  in  the  mountainous  region  of  Ida.  Every  thing  elfe  was^ 
now  confounded.  Wood  did  not  perceive  that  Demetrius  of 
Scepfis,  whom  Strabo  follows,  builds,  in  this  inllance,  on  a 
mere  hypothefis.  Demetrius,  I  imagine,  founded  it  on  an  er- 
roneous interpretation  of  Iliad,  XII.  18,.  &c.  f,  which  he  under« 
(Ibod  geographically,  without  confidering  that  he  had  before 
him  a  poet,  not  a  geographer.  Wood,  indeed,  traced  the  courfe 
of  a  dream,  till  at  lad  he  foimd  another  that  flowed  into  it :  he. 
then  fought  the  fources  of  this  new  dream,  and  difcovered 
them*  Thufi  far,  all  is  accurately  obferved,  and  coincides  with 
P£M£TRius*s  adertion.  But  was  this  ftrean^  of  courfe  the 
Scamander  ?  and  was  Troy  to  be  immediately  transferred  to 
that  fpot  ?  Had  not  Strabo  preceded  him  with  a  multitude 
of  doubts  ?  Wood  helped  himfelf  out  with  changes  of  nature, 
which  mud  have  taken  place  here,  and  have  altered  of  confer 
quence  the  face  of  the  country.  But  fuch  changes  hidory  knows 
at  only  upon  the  coad,  or  when  occadoned  by  the  overflow  of 

rivers.:. 

*  This  paper  is-  pubUlhed  in  Comtnemtai.  Soc.  Rf£.  Scieniiarmm  GfUtingenfiu^ 
lorn.  VI.  under  tbe  title  of  De  acU  Homericdf  et  dt  o^uguatione  cafirontm  a  ?>.a»- 
jams  faSa. 

i  See  above,  p..6i. 
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rivere :  and  fuch  Homer  himielf  defcribes,  Iliad^  VII.  459^  &c. 
XII.  13—33. 

The  transference  cyf  khceteum  to  Cap6  Berbicr  is  an  error  not 
peculiar  to  Wood  :  but  the  Grecian  camp  derives  from,  thence 
an  extent  which  again  does  not  accor4  with  Homer's  defcnp^ 
tion.  The  poet  is  not  indeed  to  be  a  geog^rapher ;  but  he  mnfl 
not  feign  any  thing  which  contradi6ks  thie  fu-ft  glance  at  natiure^ 
^or  clalhes  with  the  known  accounts  of  the  topogriaphy  of  die 
country.  The  epic  poet  mud  repreient  nature  as  certain  leading 
<:ircumftances  require.  The  main  circumftance  here  is  the  ge- 
neral chart  of  the  face  of  the  country,  and  an  eftabliihment  lof 
certain  principal  fpots*  As  to  the  reft  of  the  fcene,  fancy  mufi 
have  full  play  in  fuggefting  its  greatnefs  and  extent.  The  epic 
•poet^s  chief  engine  is  the  marvellous.  By  an  accurate  determina* 
tion  of  every  particular,  the  illuiioii  Would  quickly  vanifh.  Much 
muft  appear  only  in  great  maiTes.  Some  things  muft  be  and  mvft 
Temain  in  obfcurity,  that  the  fancy  of  the  hearers  or  readers  may 
have  room  to  work,  to  form  to  itfelf  an  idea  of  greatnefs  and 
power.  Homer  therefore  does  not  give  an  accurate  determination 
of 'the  Grecian  camp,  or  of  the  field  of  battle^  Here  the  fancy  of 
the  reader  has  room  to  operate,  as  that  of  the  poet  hi infelf  has  -been 
engaged  in  working  up  every  thing  into  the  great  and  wonder- 
ful. Every  thing  appears  to  him  many  degrees  higher  than  it 
is  in  real  nature.  Muft  he  not  raife  the  reader  to  the  fame 
^tch  ?  "  I  fee  gods  arifing"  is  the  language  of  the  poet ;  and 
when  he  is  read  as  a  poet  ought  to  be,  it  will  be  the  language 
of  the  reader  alfo.  If  we  are  at  any  time  to  figure  to  ourfelvm 
the  Scaniander  as  a  tremendous  torrent,  which,  as  a  god,  fights 
with  Achilles,  and  threatens  to  bury  him  in  its  waves, 'Ho- 
"mer  muft  not' inform  Us  how  diminutive  its  real'fize  de.  Hfe 
muft  leave  us,  by  aflbciation  with  the  greatnefs  of  the  effedl,  tO 
give  it  all  the  bulk  our  fancy  can  grafp*  He  in  no  place  gives 
the  exadl  dimenfions  of  the  town  and  fortrefs  of  Troy.     This  is 

quite 
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quite  aatural ;  for  fuch  accuracy  could  in  no  refpeift  have  had 
an  advantageous  efiedl.  The  combat  of  Achill£s  and  Hector: 
is  fiUed  witb  the  wonderful.  The  race  of  both  heroes  is  traced 
by  means  of  points,  which  the  fancy  of  the  reader  may  extend 
as  far  as  it  can }  the  walls,  the  wild  fig  tree,  the  watch-tower^ 
the  fburces  of  the  Scamander.  But  it  may  be  premifed,  that  to 
a  perfon  who  knew  the  topography  of  the  country  in  the  days 
o£  HoM£R|  nothing  would  be  reprefented,  which  he  would  have 
recogmfed  and  declared  to  be  falfe  and  erroneous,  elfe  the  efiedt 
of  the  poem  would  have  been  loft. 

When  we  fpeak  of  the  Troad,  it  may  be  viewed  in  various 
lights.  What  is  the  prefent  appearance  of  that  country  ?  What 
was  it  formerly,  at  different  times,  particularly  in  the  days  of 
HoM£K?  and  how  can  its  prefent  appearance  be  reconciled  with 
the  defcriptions  of  that  poet  ?  Or,  again;  in  Homer  there  is  a 
cratain  appearance  of  the  country  deicribed.  How  far  does  this 
adhially  accc^d  with  nature  ?  Each  of  thefe  views  and  queftioos 
it  is  rather  the  province  of  the  geographer  and  hiftorical  critic 
to  anfwen  There  is  ftill  another  view  of  the  fubjedl.  As  the 
poet  cannot  be  read  with  pleafure,  without  a  feniible  reprefenta^ 
tion,  what  is  the  reprcfentation  he  gives  of  the  face  of  the  coun- 
try ?  To  what  extent  does  he  give  it  ?  and  how  much  of  this 
kind  of  knowledge  muft  accompany  or  precede  the  reading  of 
the  Iliad  ? 

Th£  explainer  of  Homer  is  properly  bound  to  difcharge  on- 
ly the  laft  taik.  With  this  view  I  had  entirely  new  modelled 
the  above  mentioned  Memoir,  according  to  Homer,  and  had 
taken  no  further  afBftance  from  Strabo  than  coincided  with 
and  illuftrated  Homer's  account.  So  much  tiUe  more  lively 
was  my  pleaAire,  when  I  perceived,  in  the  paper  of  M.  Cheva- 
lier, a  greater  coincidence  with  my  ideas  than  I  had  found  in 
Wood,  or  in  any  other  work.     This  induced  me  to  annex  to 
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this  publication  my  Memoir  in  a  new  drefs,  in  order,  at  leafl,  to 
remedy  the  errors  it  may  have  formerly  occafioned. 

That  the  fources  of  the  Scamander  are  ftill  found  near  Btm^ 
nar-bajhi  J — that  of  its  jundlion  with  the  Simois  the  ancient 
channel  dill  remains,  as  the  flream  is  now  diverted  into  a  canal, 
which  falls  into  the  fea  below  Sigeum  ;— that  the  ftream  iwrhich 
comes  down  from  the  hills  is  the  Simois,  and  not  the  Seaman- 
der ; — and,  alfo,  that  the  other  dream,  which  the  former  re- 
ceives, is  no  Scamander ; — that  Bounar-bafhi  exhibits  the  fite  and 
veftiges  of  ancient  Troy  j — that  even  the  citadel  is  ftill  diflin- 
guifhed  by  its  abrupt  precipice  : — all  thefc  are  leading  remarks 
and  obfervations  which  we  owe  to  M.  Chevalier.  The  coafl, 
the  promontories,  the  tombs,  the  temple  of  Apollo  at  T^ytnbra^ 
CaUicolone^  and  other  places,  receive  from  him  all  the  diiUn<5l- 
nefs  that  readers  of  Homer  can  wiflb. 

M.  Chevalier  vifited  the  country  about  the  year  lySy*  He 
was  at  that  time  attached  to  the  embafly  of  M.  de  Choiseul 
GouFFiER  at  Conftantinople.  The  occafion  both  of  his  draw- 
ing up  the  paper,  of  its  being  read  before  the  Royal  Society  of 
Edinburgh,  and  afterwards  publifhed  by  Mr  Dalzel,  are  de- 
tailed in  the  preface  of  this  laft  gentleman  ♦. 

I  had  the  pleafure  of  M.  Chevalier's  acquaintance  during 
his  fhort  refidence  at  Gottingen.  The  perufal  of  parts  of  his  tra- 
velling journals  made  me  deiirous  to  communicate  to  my  coun- 
trymen the  whole  work.  This  propofal,  howeven  was  attended 
with  feveral  difficulties,  particularly,  that  the  paper  was  the  pro- 
perty of  the  Royal  Society  of  Edinburgh,  and  that  it  was  aflign- 
ed  to  a  place  in  the  third  Volume  of  their  TranfadlionSy  which 
was  not  to  be  publifhed  for  a  twelvemonth. 

In  the  mean  time,  upon  fignifying  my  wifhes,  I  experienced 
a  complaifance  and  readinefs  to  oblige,  which  calls  for  the 

warmeft 

*  See  the  Preface  to  the  Eogliih  Tranflatioo. 
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warmed  and  moft  grateful  acknowledgment  on  my  part.  Not 
only  M.  Chevalier  gave  me  every  affiftance,  but,  on  the  part 
of  the  Royal  Society  of  Edinburgh,  I  was  anticipated  with  alTu- 
rances  which  fhew  the  liberal  fentiments  of  thofe  Literati^  who 
are  far  fuperior  to  any  little  felfifh  vanity.  I  had  even  imme- 
diate accefs  to  a  Iranflation  of  the  l^aper  before  it  had  ap- 
peared in  the  Society's  T'ran/aSiions.  A  copy  of  this  tranflation 
was  fent  to  me  before  its  publication,  and  the  earlieft  impref- 
fions  of  the  maps  were  communicated  to  me.  If  ever  the  occu- 
pations of  learned  men  merited  the  title  of  the  ftudies  of  huma- 
nity, it  was  in  the  prefent  inftarice.  To  the  exertions  of  Pro- 
feffor  Dalzel,  I  am  particularly  indebted.  He  ]f)referved,  on 
this  occafion,  his '  chsu*a<fter,  already  high  in  my  eftimation,  by 
Ihewing  himfelf  in  no  ways  a^Eluated  by  envy,  or  by  any  little 
jealoufy,  towards  a  profeflbr  in  his  own  line. 

I  COMMITTED  the  German  tranflation  to  a  young  promifing 
fcholar,  Mr  Charles  Frederic  Dorneddek.  According  to  the 
permiffion  which  I  received  from  Edinburgh,  and  from  the  au-  - 
thor,  I  have  added  feme  remarks,  which  are  chiefly  critical,  or ' 
relate  to  the  interpretation,  particularly  of  Str  abo,  or  refer  to  a 
comparifon  of  paflages  in  Homer.  On  different  points  I  have 
received  from  the  author  written  explanations,  and  have,  by  hie 
permiflion,  made  fome  changes  and  additions.  The  particular 
(late  of  literature  in  Germany  would  perhaps  have  required 
other  changes,  omiflSions,  and  abbreviations  ;  but  the  work  was 
not  my  property. 

Th  e  author  fets  out  always  from  tombs,  and  feems  to  lay  the 
greatefl;  ftrefs  on  the  obfervations  he  has  made  refpedling  thefe. 
There  may  have  been  particular  reafons  for  this.  For  us  they 
decide  little.  Suppoflng  that  M.  Chevalier  was  miftaken,  and 
that  the  eminences  were  not  at  all  tombs,  the  main  point  re- 
mains what  it  was  ;  the  fources  of  the  Scamander  are  near  Bou-^ 
nar^bajbi ;  and  in  that  neighbourhood  is  the  fite  of  Troy. 

Vol.  IV.  /    ^  No.  II. 
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No.  II.  (p.  75.)- 

Mr  Heyne*s  Ni9/<?,  additional  to  Mr  Dalzex^'s^  on  Achilles^s 
Pur/uit  of  tit'CTOK.  (Iliad,  XXII.  165.). 

LONG  2^8  this  note  haa  been  *,  J  find  it  neceflary  ftiH  to  fub- 
join  another.  We  ought,  I  thiqk*  tp  t»ke  up  the  fubje^  in  this 
way.  Here,  as  frequently  happens  in  regard  to  Homer,  two 
diftin^fl  queflions  occur :  i.  Hqw  the  Ancients  undjerftood  Ho- 
mer ?  2.  How  he  may  zndjbotild  be  uoder(tood  ?' 

Unquestionably  the  ancient?  crfteA  t»nder(loQd  their  Ho^ 
mer  furprifingly  ill ;  apd  in  the  initanqe  before  w  it  may  very 
well  have  happened  that  they  jmiftook  hi^^  ni^a^ng.  Hi6>  coisn- 
mentators  have  copilant;ly  been  deficient  in  point  of  acquaint* 
ance  with  the  tppogf aphy  pf  the  Tfoad*  Seldom  was  tbt9  nig- 
ged co^ft  yifited  by  travelle^^,  *s  op  great  road  eitiier  led  to  or 
run  through  it.  Over  the  ppecipiqw  of  M<JU«t;  Ida  it  wais  h^^y 
poifible  that  ther^  iShbpuld  lie  any  much  frequented  pathv  T^ 
the  prefent  hour  this  co^fl  coitfinuetft  to  be  but  rarefy  vififccd. 
Thofe  tra<fls  only  are  knowrj  tjo  us  through  which  caravam  tf^ 
veL  li.^^n  where  an  accural)?  ^/cqu^nt^pcje  with  th/^  topogi;aphy 
of  the  cpuntry  mi^ht  have  beee  wpft  €oafid«ntJ.y  looked  for, 
in  Str  ABO  for  inftance,  we  find  nothing  more  thw  an  abridge* 
ment.  of  the  accounts  pf  PeMiE^trivs  of  Scepfisi;  and  that  this 
lafl  mentioned  author ,  in  his  exan^iAatioa  of  the  ground,  car*- 
ried  throughout  in  his  n;^in4  a^  preconceived  hypo2;hefi8i),  is  evi- 
dent in  whait  rentes  to  the  fountains^  of  the  SimpiA  and  Scaoun^ 
der.    This  may  perhaps  h^^ve  been  t;he  ca&.  tpo,  when  he  afierc* 

ed 
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ed»  as  followfl^  of  the  pla^e  vrhich  he  had  rightly  marked  out 
as  the  fite  of  ancient  Troy,  "  Hector  could  not  poflibly  hare 
"been  purfued  round  about  New  Ilium,  but  he  might  very 
"  well  have  been  fo  round  ancient  Troy,"  —  i}  Ji  iraXai»  txj^i 
r%fiip>fMi9.  (Strabo,  p.  895.  A.).  In  Quintus  of  Smyrna, 
who,  as  well  as  Demetrius,  refided  juft  upon  the  Weftem 
coaft  of  Afia,  we  find  a  fimilar  deficiency  in  point  of  local 
knowledge.  No  wonder,  then,  that  even  he  makes  Hector 
be  dragged  aroufid  the  walls,  apup)  toKi^u.  (I.  iii.  XIV.  132.) 

Virgil's  imitation  of  this  incident^  in  the  combat  between 
i^NEAs  and  Torn  us  before  Laurentum,  (quoted  and  referred 

to  in  the  Eflay),,  can  prove  nothing  more  than  that  Virgil  ei-- 

I 

ther  adopted  in  his  narrative  a  different  plan  from  Homer,  or 
endeavoured  to  give  fomewhat  more  probability  to  his  (lory ; 
JAift  as  in  another  paf&ge  we  find  him  fubftituting,  for  the  tri- 
ple chace  of  the  combatants,  the  more  probable  incident  of 
dragging  the  dead  body  of  Hector  round  the  city  ; 

3Vr  circunt  Itiacos  raptaverat  H£Ctora  mutas. 

He  obferved,  in  this,  the  fame  rule  by  which  he  conduifted  him- 
felf  on  other  occafions,  not  always  to  be  anxious  to  tread  in  the 
very  fteps  of  Homer,  but,  where  a  different  delineation  fhould  of- 
fer more  poetical  beauties,  to  carry  his  imitation  at  large  through 
the  whole  circle  of  poets,  epic  or  dramatic.  In  this  particular,  of 
the  dragging  of  Hector's  body,  he  followed  fome  other  poet, 
probably  Euripides.  (See  Excurf.  XVIIL  ad  ^n.  L)* 

If  it  is  to  be  maintained,  that  the  paffage  in  Homer,  refpedl-- 
ing  this  purfuit  of  the  combatants,  cannot  mean  that  it  was  ac- 
tually round  about  the  city,  and  that  fuch  a  purfuit  could  not 
poffibly  have  taken  place>  the  main  proof  mud  be  drawn  from 
the  topographical  fituation  of  the  country.  Ancient  Troy  was 
acceflible  only  on  the  fide  next  the  fea.     On  the  quarter  of  the 
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Acropolis  it  was  furrounded  by  abrupt  precipices,  and  deep  ra- 
vines ;  and  at  the  bottom  lay  the  rocky  bed  of  the  Simois,  as 
M.  Chevalier,  an  eye  witnefs,  afTures  us.  His  teftimony,  by 
the  by,  afibrds  a  fblution  why  the  Greeks,  numerous  as  they 
were,  never  completely  inverted  the  city,  though  this  would 
have  been  a  natural  and  effedlual  plan  of  operation.  It  explains, 
too,  why  they  did  not  cut  oflF  all  approach  to  the  place ;  for  we 
find  frefli  fupplies  and  provifions  received  without  interruption 
from  Phrygia ;  allies  and  auxiliaries  arriving  conftantly  at  Troy. 
On  the  fide  next  the  mountains  there  muft  therefore  have  been 
a  free  accefs  to  the  town.  Hence,  too,  it  is  no  lefs  evident,  that 
Homer,  intimately  acquainted  as  he  was  with  the  ground,  ne- 
ver could  have  faid  what  has  been  afcribed  to  him,  that  Achil- 
les chafed  Hector  thrice  round  the  walls.  Still  lefs  can  this 
be  fuppofed,  when  what  the  poet  is  thus  made  to  fay  is  palpar 
bly  abfurd  in  itfelf,  that  two  combatants  fhould  run  three  times 
round  the  walls  of  a  city.  For  either,  if  we  ihould  reckon  the 
thing  poflible,  our  idea  of  the  city  muft  be  diminutive  and  con- 
temptible ;  or,  fhould  we  fuppofe  the  city  to  be  large,  the  im- 
probability becomes  obvious,  and  we  are  ftruck  with  the  abfur- 
dity  of  the  army's  ftanding  idle,  waiting  for  the  re-appearance 
of  the  runners  from  the  oppofite  fide  of  the  walls.  Add  to  this, 
that  fuch  an  abfurdity  is  by  no  means  neceflarily  implied  in  the 
words ;  nor  would  it  at  all  occur,  were  the  pafTage  read  without 
prejudice,  and  with  proper  attention  to  its  meaning.  All  the 
combats  take  place  before  the  Scacan  Gate.  Thus  far  had  PA- 
TROCLUs,  the  preceding  day,  driven  back  the  flying  Trojans. 
(XVIIL  453.  XVI.  712.).  No  battle,  no  tranfaftion,  is  men- 
tioned, as  happening  in  any  other  quarter,  or  on  the  oppofite 
fide  of  the  town.  It  is  on  the  Scsean  Gate  that  Priam  and  his 
Trojans  ftand,  to  be  fpeiflators  of  the  fight.  (Iliad,  III.  145 — 154. 
XXII.  25.  462.).  Even  during  the  flight  of  Hector,  we  do 
not  find  Priam  running  from  one  gate  to  another,  from  one 
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fide  of  the  walls  to  the  other ;  he  continues  (landing  on  the 
Scaean  Gate. — The  whole  narrative  of  the  tranfadlion  in  queftion 
is  as  follows  : — 

Hector  at  firft  takes  his  ftation  before  the  Scaean  Gate, 
waiting  on  foot  the  approach  of  Achilles,  (XXII.  96.);  but 
as  Achilles  draws  near,  he  is  feized  with  a  panic.  To  efcape 
from  him,  he  takes  his  flight  along  the  foot  of  the  wall,  [rily^oi; 
jJto  T^oim.  XXII.  144.),  partly  with  the  view  of  being  protefted 
from  the  walls,  partly,  perhaps,  in  order  to  get  away  towards 
the  mountains.  Achilles  gets  between  him  and  the  wall,  and 
drives  him  to  the  oppofite  fide  againft  the  Grecian  army.  This 
track  brings  Hector  to  the  watch-tower,  the  wild  fig-tree,  and 
the  fources  of  the  Scamander.  Here  he  finds  an  opportunity  to 
wheel  round,  and  again  approach  the  walls.  Achilles,  once 
more,  interpoles  betwixt  him  and  the  city,  and  drives  him  back 
towards  the  fources  of  the  Scamander ;  and  this  is  repeated  four 
times,  (v.  157.  165.  188.  194. 'Oerera*/ — ).  On  this  fpot,  at  a  di- 
Ilance  from  the  walls,  near  the  fources  of  the  Scamander,  H  ec- 
TOR  at  length  makes  a  (land,  and  the  lafl  combat,  with  his  deaths 
enfues. 

When  the  fubjeft  is  taken  up  in  this  point  of  view,  the  word 
«'Cfi,  in  the  phrafes  xs^i  toX/\,  ti^/  aj-v,  vi^)  ^uyp^^  can  be  Under- 
ftood  in  no  other  lenfe,  than  *^  about — before  the  city,"  without 
any  idea  of  its  meaning  "  round  about  the  city  itfelf."  Even 
the  165th  line,  Tlf  r«  r^iq  IT^ia^o/o  ^oX/f  Ts^iiii'jj^^r^i,  (or  rather 
vi^i  ^y^^jyrjjF),  proceeds  exprefsly  upon  the  notion,  that  the  flight 
was  dire<5led  away  from  the  city  towards  the  fources  of  the  Sca- 
mander ;  fo  that  no  idea  of  a  round  about  can  be  admitted.  The 
matter  is  completely  cleared  up  by  verfes  194 — 208.  The  circle 
of  the  flight  is  there  accurately  marked  out,  as  extending  mere- 
ly from  the  walls  towards  the  fources  of  the  Scamander  ;  confe- 
quently  verfes  230,  and  251,  cannot  be  underftood  in  any  other 
fenfe. 

As 
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As  Achilles  flew  Hector  before  the  Scaean  Gate,  ^o  it  wa^ 
decreed  that  he  himfelf  fhould  one  day  fall  before  the  fame 
gate^  (Iliad,  XXII.  359.  and  36o«)9  iy^  ^9catif(r$  ^ruXi/cu  This  is  ex- 
pre0ed  by  Quintus,  III.  82.  ^xas^g  ifjup)  twXjo-/. 

After  Hector  is  killed,  Achilles  expreflea  the  idea, — wor- 
thy of  a  Nwarrior ;  but  which  would  have  embarrafled  the  poet 
in  the  execution,  by  giving  the  Iliad  at  once  an  inconvenient 
termination, — the  idea  of  hazarding  immediately,  while  the  pa- 
nic of  the  Trojans  was  freih,  an  aflault  upon  the  city  ;  v.  381. 
£i}*  aj^gr'si  ifijp^  T0X19  crvv  riv^i^i  xugn^ifAtv*  Here,  alio,  it  id  not  ne- 
cefTary  to  fuppofe,  that  the  troops  were  to  advance  towards  the 
wall  round  about  on  every  iide.  The  expreilion^  implies  only 
fomething  indeterminate  in  regard  to  the  place,  provided  other 
circumftances  do  not  more  accurately  mark  it  out.  In  QuiN* 
Tus,  (IV.  86.  and  87.),  Diomede  fays, 

» 

Lft  us  affault  the  ciiy  itfelfy — On  one  fide,  is  underftood, — ^in 
one  place,  where  an  affault  is  pradlicable.  On  the  contrary, 
when  Achilles  drags  the  body  of  Hector  round  the  tomb  of 
Achilles,  T^Jf  }t%^wQ^g  «fei  o'Sffc^i — (Iliad,  XXIV,  16.),  it  feems 
dear,  from  the  nature  of  the  thing,  that,  in  this  paffage,  the  ex^ 
preffion  may  fignify  round  about. 

Upon  the  whole,,  one  muft  here  call  to  mind  the  remark, 
which  I  have  elfewhere  introduced, — What  other  poets  do  by 
art,  in  throwing  into  the  fhade  certain  parts  of  their  (lory,  that 
die  effedl  of  the  whole  may  be  more  forcible.  Homer  does 
here,,  certainly  not  from  theoretical,  notions,  but  by  the  guidance 
of  true  feeling,  and  in  the  glow  of  imagination*  The  poet  was 
now  arrived  at  the  great,  the  decifive  moment,  when  his  hero 
ought  to  appear  with  the  higheft  hiflre.  The  combat  itfelf  is  rai- 
fed  to  the  marvellous  ;  even  deities  mull  take  a  part  in  it,  and 

contribute 
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eontribtite  to  the  wonders  of  the  fccne.  So  terrible  is  the  look 
of  Achilles,  that  Hector,  prepared  as  he  was  to  (land  the 
conflict,  lofts  courage  at  his  approach.  The  race  of  the  two  he- 
roes goes  far  beyond  human  force ;  but  how  far,— over  that 
the  poet  throws  a  vail.  Fancy  has^  now  room  to  work,  and  may 
repreftnt  every  thing  as  far  beyond  what  is  common  and  natu- 
ral as  Ihc  will  or  can.  They  run  three  times  round  at  the  cixj^ 
— ^the  ipace,  the  diftance,  may  be  conceiTed  a'S  great  as  we 
choofe ;  but  the  poet  neither  does  nor  ought  to  determine  them. 
Such  determination  would  fall  either  into  the  gigantic  or  the 
diminutive*  The  cafe  is  difierent,  when,  by  means  of  a  com- 
parifbn,  a&  idea  and  image  can  be  enlarged  or  extended.  The 
poet  then  makes  ufe  of  what  is  defined,  to  render  the  undefinefi 
objed  mm'e  diflintfl,  and  to  throw  light  on  what  is  obfcure. 
That  however  is  not  the  cafe  here. 


No.  IIL  (p.  34.  67.  74.). 

LSSjiir  OH  the  topography  of  the  Iliad*.  ^  By  Prcfeffor  HEVNr 
ofGottingenj  Aulic  Counfetlor  to  His  Britannic  Majejfy,  l^c. 

FOR  nine  years  had  the  war  between  the  Greeks  and  Trojana 
been  carried  on.  The  former  now  lay  encamped  in  the  neigh-* 
bourhood  of  Troy,  when  the  quarrel  between  Achilles  and 
Agamemnok^  occafioned  a  diviiion  in  the  army. 

ACAMEMKOKy 

^•TiiE  prcfent  Eflay  USitxmt  our  the  ttain  of  ideM,  fiijfgefled  in  a  Pk^r  read  be« 
Core  the  Rojal  Society  of  Sciences  at  Gotringeo,  J9»  acU  Homencti^  fi  ofPpugtMlhni^ 
a  ^rofanisfoQa^  in  the  jear  l^^i^  puUiihed  in  the  ikcb  vohime  of  their  Trafffac^ 
tions.  All  the  difquifitions,  there  introduced,  refpediog  the  ori|;in  of  military  tae- 
tacst  the  manner  of  drawing  up  an  armj,  and  giving  battle,  and  the  art  of  fortifying 
and  attacking  a  poft,  aa  defcribed  in  the  Iliad|.are  bene  omitted ;  maity  topics,  oil 
the  other  hand,  are  now  correded  and  enlarged.  That  Eflaj  was  my  firft  on  the 
Topograi^j  of  the  Iliad  \  a  fubjed  involved  in  fo  much  diflficulty.    I  allowed  my- 

feir 
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Agamemnon,  to  convince  Achilles  that,  even  without  his 
affiftance,  vidlory  might  be  obtained,  caufes  the  army  to  march 
out  of  the  camp,  and  advance  towards  the  city.  Hitherto  the 
Trojans  had  kept  clofe  within  their  walls,  following  the  advice 
of  their  old  men*,  who  faw  plainly,  that,  if  a  fiege  fhould  ac- 
tually take  place,  the  Greeks  could  make  little  impreflion  on  the 
town:  for  the  firft  rudiments  of  the  arts  of  attack  were  then 
hardly  known.  Encouraged,  however,  it  fliould  feem,  by  intel- 
ligence of  the  divifion  in  the  Grecian  army,  the  Trojans  quitted 
the  city,  and  met  the  Greeks  in  the  field  ;— a  new  gratification 
to  the  proud  fpirit  of  Achilles,  that  now,  for  the  firft  time, 
when  it  was  known  he  was  not  with  the  army,  the  Trojans 
fhould  venture  out  into  the  plain  f. 

Th  e  two  armies  met.    Four  principal  battles  are  defcribed  in 
the  Iliad.  The  firft,  (the  fubjedl  of  our  prefent  invefligation),  on 

the 

felf  then  to  be  mifled  by  refped  for  PorE  and  Wood,  fo  far  as  to  renounce  mj  own 
ideas,  and  to  mould ,  according  to  the  reprefentations  of  thefe  gentlemen,  the  views 
I  had  drawn  from  Homer  himfelf.  I  foon  found,  however,  that  I  had  trufted  to 
bad  guides,  and  at  once  refolded,  laying  aiide  all  fecondarj  aids,  to  attempt,  from  the 
defcriptions  given  in  the  poem  itfielf,  a  iketch  of  the  Topography  of  the  Iliad,  fuch 
as  Homer  exhibits  it.  This  Eflay  I  now  prefent  to  the  public,  I  had  for  a  long 
time  thrown  it  afide,  when  its  coincidence  with  the  information  colle&ed  by  M* 
Chevalier  on  the  fubjed,  induced  nie  to  revife  it,  and  now  inclines  me  to  fubmit 
it,  for  further  inveftigation,  to  the  friends  of  the  poet.  Amendment  after  this  will 
be  an  eafy  talk.     H. 

*  Iliad,  XV.  711,  &c.  The  fage  Poltdamas,  afterwards,  likewife,  when 
the  defign  of  an  attack  upon  the  camp  feemed  likely  to  mifgive,  gave  his  advice  ra- 
ther to  retire  again  within  the  city,  and  take  refuge,  as  formerly,  behind  the  walls. 
But  the  raih  Hector  would  not  confent,  (X  VIII.  266.  &c.).  Unqueftionably  the 
long  iiege  muft  have  proved  extremely  harrafling.  The  provifions,  as  well  as  the 
treafure,  of  Priam  were  ezhaofted,  as  Hector  himfelf  urges.  (Ibid.  288.)«    H. 

f  Once  only  Hector  had  ventured  beyond  the  Scaean  Gate,  as  far  as  the  beech 
tree  \  but  on  that  occafion  he  witb  difficulty  efcaped  from  Achilles.  (II.  IX.  351, 
fee).   H. 
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the  plain  between  the  camp  and  the  city,  (II.  IV.  422.  VI.  306.) ; 
— the  (econd,  when  the  Greeks  were  driven  back  to  their  camp, 
(Iliad,  VIII.  55—213.)  ; — the  third,  which  extends  not  only  to 
the  flight  of  the  Grecians  into  their  camp,  but  likewife  to  the 
(lorming  of  the  camp  itfelf  by  the  Trojans,  who  break  in  and 
fet  fire  to  a  fliip,  till  at  length  they  are  repulfed,  and  purfued  al- 
moft  to  the  city  by  Patroclus.  Here  Patroclus  falls  ;  and 
the  Greeks,  put  to  flight,  are  once  more  driven  back  to  their 
camp.  (Iliad,  XI — XVIII.).  In  the  fourth  battle,  Achilles 
beats  back  the  Trojans  again  to  the  city,  an^  crowns  his  vjic* 
tory  by  the  fall  of  Hector. 

No  lively  idea  can  be  formed,  either  of  thefe  battles,  or  of 
the  donning  of  the  camp,  without  fome  general  conception  of 
the  environs  of  Troy. 

From  Mount  Ida,  run  two  hilly  ridges  from  the  eafl:  down  to 
the  fea,  where  two  promontories  bound  a  jutting  beach.  The 
promontory  on  the  north  is  Rhceteum ;  that  on  the  fbuth  Si- 
geum«  Within  theie  two  ridges  lies  a  plain,  Hoping  down  to 
the  (hore,  and  inclofed  within  their  femicircular  compafs.  (Str  a- 
BO,  XVIII.  p.  8q2.  B.).  In  this  plain  run  two  rivers :  on  the 
north  fide  the  Simois ;  on  the  fouth  the  Scamander,  called  alfo 
the  Xanthus.  The  latter  now  difcharges  itfelf  into  the  fea  to 
the  fouth^  below  Sigeum,  but  formerly,  before  approaching  the 
fhore,  it  mud  have  xuiited  with  the  Simois,  fo  that  both  rivers 
had  a  common  outlet  into  the  fea,  above  or  to  the  north  of  Si- 
geiun.  This  embouchure  was  furrounded  with  many  marfhes, 
and  hence  was  called  StomalimnS ;  a  name  which  occurs  but 
once  in  Homer,  in  an  interpolated  pafTage.  (Iliad,  VL  4.).  The 
exadl  fituation  is  laid  down  by  Sir abo,  (XIIL  p.  890.  A.  Plin  y^ 
V.  20.  2,2^*.). 

Vol.  IV.  m  The: 

*  Of  all  thefe  places,  the  charts  of  Pofb  and  Wood  give  very  different  views  ;* 
that  of  M.  CHIVAtiERy  however,  accords  exaiUy  with  what  is  laid  by  St&abo  and 
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The  Grecian  fleet  was  drawn  on  fliore  at  a  place  between 
the  two  promontories.  The  diftance  betwixt  the  two,  according 
to  Strabo,  (p.  890.  BJ  891.  A.))  was  60  fladia,  (about  two  Ger- 
man or  nine  Englifli  miles),  in  a  direft  courfe  by  fea.  The  cur- 
vature of  the  land,  however,  would  increafe  the  diftance  in  keep- 
ing along  the  Ihore  *. 

It  is  generally  fuppofed,  that  the  Grecian  camp  extended  from 
cape  to  cape.  This  notion  involves  very  confiderable  difficulty. 
Had  it  done  fo,  the  camp  muft  have  reached  beyond  the  Simois, 
and  the  marfhes  on  both  fides  of  it ;  a  circumftance  by  no 
means  probablp,  particularly  as  the  dream  is  fo  apt  to  overflow; 
and  not  the  fmalleft  trace  occurs  in  Homer,  either  of  the  river 
running  through  the  camp,  or  of  the  left  wing  being  flationed 
beyond  the  river.  When  Homer,  therefore,'  faysi  that  the  fliips 
occupied  the  whole  fliore  f  between  the  two  promontories,  he 
probably  fpeaks  in  a  poetical  ftyle,  to  convey  a  magnificent  idea; 
and  it  is  more  likely  that  the  camp  only  ftretched  on  both  fides 
towards  the  promontories  Rhoeteun:i  and  Sigeum,  and  that  on 
the  north-eaft  it  extended  to  the  Simois  %• 

Within  this  fpace  were  the  fliips  of  the  Greeks  hawled  up 
on  the  land,  at  a  confiderable  diftance  from  the  fliore,  with  their 
ft  ems  towards  the  land,  and  arranged  in  feveral  rows  I).    The 

rows, 

*  D'Amville,  in  his  defcription  of  the  Hellefpont,  (Memwres  de  TAcoitndt 
in  Infcripiioni^  torn.  XXIV.  p.  329.)!  allows  onlj  half  the  diftance  ;  M.  Cheva- 
lier does  the  fame,  (Ch.  VIII.)*  on  the  authoritj  of  the  paiTage  in  Plikt,  (V.  330»1 
where  the  diftance  is  reckoned  from  ^anteum.     Still,  however,  it  is  a  contefied 
point,  what  part  of  the  coaft  muft  properly  be  regarded  as  Rhoeteum. 

-|-  Iliad,  XIV.  35.   ——————  %a\  «'Aii«'«y  k^w^q 

He  docs  not  ezprefsly  name  either  Sigeum  or  Rhoeteum ;  on  the  contrary,  he  al- 
ways places  the  camp  on  the  Hellefpont,  in  the  more  extenfive  fignification  of  that 
term,  as  meaning  the  northern  part  of  the  iEgean  Sea. 

t  See  above,  p.  57,  58.    D. 

II  Tre  (hips  are  therefore  fiiid  to  have  ftood  xfin^rmf  (XIV.  35.),  parallel  and 
behmd  one  another,  like  the  fteps  of  a  ladder.  That  this  is  the  meaning  we  ktf^ 
from  Herodotus,  (VII.  188.). 
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"^^^  l"ow8,  however,  mtift  have  been  drawn  backwards,  according  to 

iccoidi!  ijtie  oblique  diredlion  of  the  whole  camp,  from  the  north  towards 

two  Gf  Sigeum.     Behind  the  foremoft  row  of  the  Ihips  the  troops  were 

^^"^  encamped,  fo  that  the  fhips  themfelves  muft  have  ferved  for  a 

in  b  kind  of  rampart,  as  is  plain  from  a  comparifon  of  different  paf- 

fages  *.  In  the  rear  of  the  left  wing  muft  have  been  the  marihes 
iedr:.  called  StomalmnS.     Strabo  afligns  particular  names  to  feveral 

iiBcil'  parts  of  the  coaft,  though  he  has  not  put  them  down  in  geogra- 

:  Sk:  phical  order  f.    As  only  one  part  of  the  coaft  bears  the  name  of 

t  bj:  Station  of  the  fleets  it  may  perhaps  be  inferred  from  this,  that  the 

cerfcT  Grecian  camp  occupied  only  a  part  of  the  beach, 

he  r  The  fhips  ftood  ia  the  order  in  which  they  had  been  drawn 

tadot      ^  afliore.     The  veffels  of  Protesil  aus,  accordingly,  occupied  the 

deft;  foremoft  place  ;  and  next  to  them  were  the  fhips  of  Ajax,  the 

^i^^i  fon  of  Telamon.  (Iliad,  XIII.  681.  XV.  706,  &c.).   Ajax  was 

It  ]ki  ftationed  towards  Rhceteum,  confequently  on  the  left  wing  of 

jjjt;;  the  camp;  Achilles,  with  his  Myrmidons,  on  the  right  to- 

^^i  wards  Sigeum  j:.     In  regard  to  the  two  extremities  there  is  no 

doubt ;  but  the  arrangement  in  the  intermediate  fpace  cannot 
1 J ,.  be  fo  exadlly  afcertained ;  unlefs,  perhaps,  thus  far :  Near  to  A j  a  x , 

and  farther  to  the  right,  lay  Idomeneus,  with  the  Cretans, 

m  2  (Iliad^ 


•  Iliad,  XV.  653,  &c.  408.  426.  XIV.  34. 


btbc: 

% 

'"jiV^  i  Strabo,  (XIH.  890.  A.)-    "  After  Rhceteum  follaws  Sigeum,  a  town  in 

/.Jv  '*  ruios,  then  the  ftation  of  the  fleet,  (re  N«vrr4f^0i  And  the  harbour  of  the  Greeks^ 

fDt^  **  (•  ^x*'*"  ^'M'O*  ®^d   ^^®  Grecian  camp,  («  A;^«4icof  rr(aT«jnl«f),  and  Stomalimne^ 

''  and  the  mouth  of  the  Scamander,  (viz.  of  the  Scamander  united  with  the  Simois), 
**  then  the  promontory  of  Sigeum«"     Compare  Mela,  !•  19.  Plimt,  V.  30.  33. 

\itir  X  Iliad,  XI.  ad  init.     It  is  true  that  in  XVII.  432.  it  is  Yaid,  that  the  hor^ 

{^     '  (es  of  Achilles  would  not  return  without  Patroclus  to  cne  Hellefpont,  «4^  i«-i 

MAf  iiri  %Kmtv9  'txxiffvrrtu     But  this  whole  northern  arm  of  the  ^gean  Sea,  before 
the  entrance  of  the  flrait,  is  more  than  once  called  the  Hellefpont.  (Iliad,  XVIIL 
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(Iliad,  X.  1 1  a.);  befide  him  Nestor,  with  his  Pylians ;  theft 
followed  Menestheus,  with  the  Athenians  J  next  to  him  was 
Ulysses  ;  near  to  whom  were  (lationed  the  Argives,  Mycoi»» 
neans,  and  Lacedaemonians  ;  after  thefe  came  feveral  other 
corps  ;  and,  laftly,  on  the  right  wing  were  the  Myrmidons, 
with  whom,  it  fhould  feem,  the  other  Theflalian  tribes  (the  troops 
of  Protesilaus  excepted)  were  united. 

By  this  arrangement,  the  following  pafTages  appear  both  to 
be  cleared  up  themfelves,  and  to  throw  light  on  others  in  their 
turn.  The  poft  of  Ajax  is  all  along  the  moft  important.  To- 
wards this  wing  the  main  affault  upon  the  camp  takes  place. 
To  that  fide  alfo  the  battles  tend.  When  Nestor  coiidu^s  the 
wounded  Machaon  into  his  own  tent,  Achilles  is  at  fuch  a 
di fiance  that  he  fees  only  his  back,  and  cannot  diftindlly  recog- 
nife  his  perfon,  (XL  596.  610.  et  feq.).  Patroclds,  difpatch- 
ed  by  Achilles  to  make  inquiry,  in  returning  from  Nestor 
paflTes  the  place  where  the  fliips  of  Ulysses  are  lying.  (XL  8o5.)« 
Juft  at  this  fpot  he  finds  Eurypylus,  who  was  coming  back 
from  the  engagement  at  the  left  wing  Wounded,  and  was  going, 
it  would  appear,  to  the  right  wing,  where  probably  his  ThefiTaji. 
Hans  were  ftationed.  Machaon,  though  a  ThefiTalian,  was  con- 
dudled  by  Nestor  into  bis  tent,  probably  becaufe  he  was  too 
much  exhaufted  to  be  able  to  reach  the  right  wing.  The  {hips 
of  Ulysses  lay  in  the  centre,  fo  that,  from  thence,  the  fhout, 
which  called  the  troops  to  arms,  could  be  heard  on  both  wings  *. 
To  this  the  form  of  the  camp,  which,  from  its  pofition,  extend- 
ed more  in  depth  than  in  length,  probably  contributed.     Hard 

by 

150.  XXIV.  346.  Odjff.  XXIV.  8a.  alfo  Iliad,  VII.  86.  XII.  30,  XV.  133. 
XXIII.  2.).  And  hence  muft  be  derived  the  explanation  of  the  epithets  wxwrlf 
and  mwU^vff  which  do  not  feem  well  applied  to  the  proper  Hellefpont }  though,  in- 
deed, broad  and  narrow  are  relative  terms. 

*  Iliad,  XI.  5.    Thefe  verfes  are  likewife  in&rted,  though  rather  awkwardlj ; 
lib.  VIII.  22a.  ct  fe^. 
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by  thefe  fliips  of  Ulysses,  and  conftqnently  behind  the  fore- 
moft  row,  was  the  place  for  holding  the  public  aflemblies,  and 
for  the  altars  for  the  facrifices,  (Iliad,  XI.  806-7.).  One  of  thefe, 
it  fhould  feem,  was  the  altar  of  Jupiter  Panomphasus  *. 

The  order  of  the  fliips  in  the  catalogue,  (Iliad,  IL),  appears 
to  have  fome  connection  with  this  arrangement  in  the  camp,  fo 
that  the  Boeotians,  and  thofe  after  them,  as  far  on  as  the  Sala- 
minians,  under  AjAX,  belonged  to  the  left  wing.  The  Argives, 
and  thofe  next  in  order,  as  far  as  the  Cretans,  Rhodians,  and 
other  lilanders,  compofed  the  centre.  The  Theflaliansi  with  the 
Myrmidons,  fortned  the  right  wing. 

The  fucceflion  and  order  of  the  trocJps,  when  afterward* 
drawn  up  in  the  field  of  battle,  is  fome  what  different.  Aga- 
memnon runs  through  the  midft  of  the  battle  ;  and  after  pafT* 
ing  fome,  who  are  not  named,  he  comes  to  Idomeneus  with 
the  Cretans,  to  Ajax  and  the  Salaminians,  to  Nestor  with'  his 
Pylians,  to  the  Athenians  under  Menestheus,  to  Ulysses,  and 
lallly  to  DiOMEDE  f* 

Agamemnon,  it  appears,  went  from  the  left  to  the  right 
wing.  Ulysses  was  at  fuch  a  diftance  from  the  fpot  where  the* 
Trojans  were  preffing  on  to  the  affault,  that  he  as  yet  knew  no- 
thing of  their  approach.  (IV.  331.)*  ^^  ^^  battle  itfelf  all  or- 
der 

*  Iliab,  VIIL  149»  250.  OviB.  Met.  SJ.  197.  A^Ollo  (latids  on  the  Trojan 
Qiore, 

Dcxtera  SigA\  Rhatn  lava  profundi 
Ara  Pofnmpbao  \fims  efi  facrata  Tonantu 

m 

What  notion  the  editors  have  had  of  this  paffage,  it  is  not  eafj  to  divine.  At  all 
events,  a  point  znuft  be 'put  vlitTfroftindi,  and  that  line  mnlt  bt  underftood  as  a  com- 
plete fentence* 

t  Iliad,  IV.  231,  &c«  The  leaders  and  the  corps  are  by  no  means  all  partica* 
larifed  by  name.  Thus,  it  appears  from  lib.  XI,  8o8.  IL  736,  that  the  Thefla'^ 
lians,  commanded  by  EurtpyluSi  were  therci 
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der  is  loft ;  and  the  combatants,  individuals  as  well  as  fqua- 
drons,  are  confufedly  mixed  with  one  another.  (IV.  457,  &c.). 

The  ground  in  this  neighbourhood  muft  have  experienced 
alterations  by  the  overflowing  of  the  rivers,  as  well  as  by  the 
operation  of  the  Simois  at  its  mouth.  Homer  himfelf  inti- 
mates this,  when  he  takes  notice,  that  not  a  trace  of  the  wall  of 
the  Grecian  camp  was  remaining.  (Iliad,  XII.  ad  init.).  Hero- 
dotus alfo  quotes  the  fliore  of  Troy  as  an  inftance  of  fuch 
changes,  (lib.  II.  10.).  And  fhould  we  even  incline  to  rejedl 
the  teftimony  of  Strabo,  (lib.  XIII.  p.  890.  A.),  the  fa<Sl  may 
be  regarded  as  certain.  Whether  the  alterations  of  the  ground, 
however,  have  been  fb  great  as  Wood  fuppofes,  is  a  different 
queftion  *. 

Before  the  camp,  as  already  mentioned,  a  plain,  gradually 
rifing,  ftretched  towards  Troy,  diverfified,  it  fhould  feem,  with 
feveral  little  eminences  f .  That  the  two  rivers  Simois  and  Sea- 
mander  inclofed  this  plain,  and  that  farther  down  they  imited 
with  each  other.  Homer  exprefsly  teftifies:];;  but  he  furnilhes 
us  with  no  further  or  more  accurate  information!.  The  field 
^f  battle  lies  in  the  neighbourhood  of  the  Scamander§,  and 
is  called  likewiie  the  Scamandrian  Plain  f,  though  it  alfo  re- 
ceives,, 

^  M.  Ch£VALI£R  anfwers  this  queflion^ 

•f-  Op  this  kind  was  one  iromediatelj  in  front  of  the  camp^  the  9^«r^«f  x-iliW^ 
(Ilrady  X.  160.  XI.  56.).  It  lay  jnft  before  the  place  for  croi&ng  the  Scamaoder,  io 
going  from  the  camp,  on  the  road  towards  Troj ;  for  in  the  lad  battle  the  Trojans 
had  taken  poft  iVi  B^^^fiS  «i1/«m,  (XX.  3.),  and  from  thence  they  came,  in  the  courfe 
of  their  flight,  to  the  paflage  of  the  Xanthus,  9r«c«v  B«if09v.  (XXI.  3.).  In  fo  far  the 
delineation,  on  M.  CH£rALi£R>  map,  is  erroneous.   H.    See  above,  p.  j6,  57.   D. 

t  Jliad,  V.  713.  et  Ieq«    Vid.  Stbabq,  XIII.  p.  890.  A.  892.  C. 

II  Strabo  fays :  *^  A  little  way  before  New  Ilium  the  flreams  unite."  It  it 
doubtful,  however,  whether  by  this  exprefBon  he  me^ni  between  Ilium  and  the  fea» 
or  on  the  inland  fide  of  the  town. 

f  Iliad  V.  35.  VII.  319.  XI.  498-9.  ,   If  Iliad,  II,  441^.  467, 
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wives,  at  leaft  in  the  more  immediate  vicinity  of  the  city,  the 
epithet  of  Trojan*,  More  precifely  ftill  it  is  faid,  (Iliad,  Vf.  i, 
&c.),  "  the  battle  raged  between  Siniois  and  Xanthus."  The  lat- 
ter muft  have  been  neareft  the  Grecian  camp ;  for  when  the  Tro- 
jans  had  advanced  very  nigh  the  rampart,  and  lay  a  night  in  the 
field  before  it,  they  are  faid  to  be  between  the  camp  and  the  Sca- 
mander.  (Iliad,  VIII.  556.)-  At  the  Scamander  f  Hector  holds 
a  council  of  war  j  and  when  the  Trojans  are  compelled  to  re- 
tire from  before  the  camp,  the  wounded  Hector  is  laid  down 
at  the  fide  of  the  Scamanden  (Iliad,  XIV,  433-)«  When,  again, 
Patroclus  drives  the  Trojans  finally  from  the*  camp,  he  cuts 
off  the  retreat  of  a  part  of  the  fugitives  to  the  city,  forces  them 
back  towards  the  camp,  and  falls  on  them  betwixt  the  flation  of 
the  fhips,  the  river  and  the  city  ij:.  Achilles,  in  advancing  from 
the  camp  to  the  Xanthus,  drives  a  part  of  the  flying  enemy  into 
the  river  J  the  reft  efcape  to  the  town.  (Iliad,  XXI.  i.  et  feq.). 
Here  it  feems  to  be  plainly  intimated,  that,  on  the  way  between 
the  camp  and  the  city,  the  river  muft  be  paffed.  And  this  is 
confirmed  by  feveral  paffages  in  the  laft  book,  where  Priam, 
in  going  from  the  city  to  the  Grecian  camp,  after  paffing  the 
tomb  of  Ilus,  arrives  at  the  river, — undoubtedly  the  Scaman- 
der. Here  he  waters  his  horfes.  (Iliad,  XXIV.  349.).  In  re- 
turning,  he  comes  again  to  the  fame  fpot,  (v.  692.) ;  and  here 

there 

*  Iliad,  X.  ii.  XXIII.  464.    Strabo,  p.  891.  C. 

t  For  this  muft  be  the  wfnmum  tw2  }<f^im  of  Iliad;  VIIL  490. 


Mi^vyv 


Nivf  ««;  mvra^  »«i  tii^ik  v^n^t^,  Iliad,  XVl,  397. 

Here  it  is  difficult  to  form  a  diftinft  idea  of  the  topographical  fituation,  unleis  Wfi 
underftand  it  thus :  Firft,  between  the  (hips  and  the  river ;  and  farther  on,  between 
the  river  and  the  town. 
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there  was  a  place  for  crofSng  the  river*.     Homer  guides  us 
no  farther. 

1  FORMERLY  thought  it  probable  that  Homer,  meant  only  a 
near  approach  of  the  two  rivers,  not  an  entire  confluence  of 
their  dreams  ;  but  this  opinion  I  have  long  fince  abandoned* 
The  Scholiafls,  and  even  Eustathius^  give  us  no  aid  here; 
they  rather  miflead ;  they  themfelves  had  probably  no  ocular 
knowledge  of  the  place.  The  Scholia,  however,  on  Iliad,  11. 
465.  fay,.  "  the  Scamander  comes  from  Ida^  divides  in  the 
"  mid  (I  the  plain  that  ftretches  to  the  ihore,  and  djfcharges  it- 
"  felf,  on  the  left  hand,  into  the  fea.**  But  how  is  this  to  be 
underftood  I  If  the  left  hafid  from  Troy  is  fpoken  of,  the  prefent 
mouth,  to  the  fouthward  of  Sigeum,  muft  be  intended ;  and  on 
that  fuppofition  this  mouth  would  be  of  confiderable  antiquity^ 
If  the  commentator,  however,  mean^  on  the  left  hand  going  from 
thejhore  to  Mount  Ida,  it  is  then  the  united  ilream  of  the  Scamaa* 
der  and  Simois,  that  is  faid  to  fall  into.  the.  fea  at  this  place  f  • 

Even 


•  'Axx'  oTi  JJ  wo^tF.r^cf  iv^^irt;  tatw^io. 


-591. 


It  is  her^  that  M.  Che^vaxizr's  obCervadons  on  the  fpot,  and  hb  deHneatios  upoa* 
the  map,  give  us  fo  much  light.  The  Scamander,  as  it  came  near  (he  (bore,  dxreft* 
ing  its  courfe  obliquelj  t)ver  the  plain,  approached  the  Simois,  and  run  into  it,  ez- 
a£lly  as  defcribed  in  Stbabo.  At  prefent  rhe  Scamander  is  conduAed  into  a'  caoaly 
and  difcharges  itfelf  into  the  fea  below  Sigeum.  This  is  one  important  obfervation 
made  by  M .  Ch£Tali£R.^  There  is  another,  alio,  relating  to  the  fources  of  the  Sca- 
mander. Still  it  is  a  perplexing  circumftance,  that,  neither  in  ^he  advanciog,  nor 
in  the  retreat,  of  the  armies,  is  any  exprels  mention  made  of  fo  important  a  circum- 
fiance  as  croffing  the  river.  Almoft  all  the  paflages,  except  peiiiaps  the  laft,  rather 
imply  that  the  rivers  run  on  each  fide.    H.    See  above,  p.  46.  Note  *•    D. 

+  I  DOUBT  whether  any  of  the  poets,  Quintus  of  Smyrna,  Trtfhiodorus,  or 
CoLUTiius,  had  an  accurate  knowledge  of  this  neighbourhood,  TryfhiodoruSi  for 
ioftanoe,  fiiys,  (tin.  316.% 

^lfli;^t  »«}  H«rOtf  9r«raKV  xvxA«vfii>«r  Z^m^ 

<<Loiid 
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Even  in  Strabo's  time  the  fite  of  Old  Ilium  was  unknown, 
and  was  a  fubjeif^  of  difpute ;  but  he  marks  out  dillindUy  a  new 
Ilium.  Alexandria  Troas  was  a  different  place  from  both,  and 
lay  more,  to  the  fouthward.  New  Ilium  was  twelve  ftadia  (three* 
eights  of  a  German  mile,  fomewhat  lefs  than  two  Englilh  miles) 
from  the  Grecian  harbour.  Thirty  ftadia  (almoft  a  German 
mile,  or  about  four  Engliih  miles  and  an  half)  higher  up,  eaft^ 
ward  from  New  Ilium,  and  nearer  Mount  Ida,  was  fituate  Old 
Ilium,  on  a  fpot  where  then  ftood  a  village  named  Ilium  ^. 

The  road  from  the  city  of  Troy  to  the  fea  fliore  ran  from 
the  Scsan  Gate,  pdft  a  beech  tree,  to  tlie  tomb  of  Ilus,  on 
which  flood  a  pillar  f*  Another  monument  was  called  B^r 
tieia,  or  the  tomb  of  the  Amazon  Myrinna,  an  infulated  hil- 
lock, where  the .  Trojans  took  poft  in  the  firft  battle.  (Iliad,  IL 
8i I — 15.).  Upon  another  tomb,  that  of  t-ffisYBXEs,  fat  Polites, 
as  a  fcout  on  behalf  of  the  Trojans.  (Iliad^  IL  Jg^^)*     The  Sea- 

Vol.  IV*  n  mander 

**  Load  roar'd  the  Xanthtts^  and  the  motith  of  thb  Simois  \'*  fo  they  were  not  then  unU 
ted  a;  the  mouth.  A  little  after,  {Ivn.  3K90»  **  Thejr  were  dragging  the  wooden 
"  horfe,  but  were  retarded,  the  way  being  interfefted  by  rivers,  and  very  uneven." 

*0}o(  }'  iSm^9tro  fAatfi^ 

^  StRABO,  XtiT.  p.  889*  X>v  yti^  (Ilus)  SrraDI«  l2^vfi  rh  wixtw  tZ  nit  urrn  (New 
Ilium),  «AA<^  9C*^^'  '*'''  T^<<^»ovT«  ariiTfpM  vfif  tti  k«i  or^^  t^v  I^«v,  ko)  rin  As^3«w«v,  (aS  thlS 

dd  habitation  lof  Dardakus  lay  ftill  deeper  in  the  mouotains  IL  XX.  216,  azy. 
northward  from  Old  Ilium,  Strabo,  XIIL  p.  igu  D.)  x«ra  rt*  -^vf  xkW^imi  ix»tf 
mSffiuiu  Compare  p.  891.  A.  89a.  D«  When  HdMER  fays  of  Ilium  u  ^i^lu  »fjroX*aTn 
this  is  faid  in  refpeft  to  Dardania,  which  lay  among  the  mduntaihs,  Troy,  however^ 
adually  flood  at  they^o^  of  tin  biU^  at  the  entrance  of  the  valley  or  the  plain. 

f  Iliad  XI.  166.  371*  llere  Hrctor  had  his  poft,  on  the  night  when  he  en* 
camped  before  the  Grecian  camp,  (X.  415*)-  Hire  Paris  ftood  behind  the  pillart 
When  he  wounded  Biohcbk  with  an  arrow.  (XI.  37a.).  Juft  by  the  beech  Apollo 
ftood  near  the  city,  and  the  place  inuft  likewife  have  commanded  a  view  of  the  coua- 
try,  (XXI.  549.). 


1 
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mander  could  not  be  far  from  the  hillock  where  the  tomb  of 
Ilus  was,  (XX I V.  349.  350.  Compare  692,  693.).  Nearer 
the  city,  on  the  fouth-weft  fide,  and  juft  under  the  walls,  the 
Watch-tower  mull  have  flood,  where  the  deities  reforted*.  Next 
to  it  was  the  wild  fig-tree  f,  and  the  fources  of  the  Scamander  ; 
and  then  the  place  where  clothes  were  commonly  wafhed  %•  Be- 
fore  the  city,  on  the  north  fide,  was  Callicolon^  («aX^  MXJ99), 
a  pleafant  hill  upon  the  Simois,  five  ftadia  in  circumference,  and 
ten  (ladia  from  the  village  Ilium  ||  • 

That  it  ihould  dill  be  pofiible,  after  fuch  a  lapfe  of  time,  to 
recognife  all  thefe  places,  is  not  to  be  expedled;  but  there  is  one 
of  them  which  we  ihould  think  could  even  yet  be  traced,  and 
which,  if  difcovered,  would  furniih  at  once  the  moft  certain  di- 
Tetflion  for  all  the  reft,  and  even  for  the  fite  of  ancient  Troy  it- 
felf ; — that  isi  the  fources  of  this  Scamander,  fo  accurately  and 
circumftantially  defcribed  by  Homer,  (XXII.  147.  et  ieq.)^ 
the  one  of  them  a  warm  and  finoking  fountain,  the  other,  even 

in 

*  2:«««rM&.  (XX.  136.). 

f  £^»M«f«  (XXII.  146.  XL  167.)*  Quite  clofe  upon  the  walb,  and  at  the  place 
where  thcj  were  fo  low  that  the  Greeks  had  once  attempted  to  force  their  waj  into 
the  cuy  from  that  quarter.  (VI.  433 — 9.). 

}  See  above,  p.  44.    D. 

H  AccoRD«NO  to  StrabO)  (p.  8oa.  D.)*  who  borrowed  this  information  from 
DkMETRiua  of  Scepfis.  The  Venetian  Scholiaft  A,  upon  Iliad*  XX.  3,  quotes 
the  p^iflage  rcfpeAing  Callicolon^,  as  if  taken  from  the  latter ;  but  he  miftakcs  this 
hillock  for  the  5^«rr^«c  wf>i««e  on  the  Scamander.  He  adds  alfo,  ^  Here  it  was  that 
**  Paris  iaw  rhe  three  goddefles.'*  At  ▼.  53*  the  obfervation  is  repeated,  more 
jufllj  indeed,  but  in  a  mutilated  form.  In  all  other  refpeds,  the  places  hitherto 
mentioned  are  determined  bjM*  Chrvaliir  with  great  plaofibiUtj  and  difiind* 
nefs.  I  find  upon  the  map,  which  I  had  not  an  ppportunitj  of  feeing  till  too  latc» 
the  hill  Callicolon^  more  rightlj  laid  down,  than,  from  the  words  of  the  Memoir, 
I  had  fuppofed ;  (fee  p.  94.)  ;  and  I  retraft  what  I  there  advanced.  The  paffiigea 
refpeAing  CUllicolontf  (XX.  53.  151.)  are  sot,  as  I  imagined,  contradidorj* 
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in  the  middle  of  fummer,  of  an  icy  coldnefs.  Yet  even  here  there 
is  a  very  great  chafm  in  our  topographical  knowledge.  At  the 
place,  where  (according  to  Demetrius  of  Scepfis,  whom  Stra- 
BO  follows),  the  Scamander  had  its  rife^  one  fpring  only  was  to 
be  met  with ;  and  Wood,  with  Str  abo  in  his  hand,  fought  and 
found  this  fpring,  and  this  alone  *• 


/ 


After  this  preliminary  fketch  of  the  Topography  of  th« 
Troad,  let  us  now  try  whether  it  be  poffible  to  get  a  clear  idea 
of  the  battles  of  the  Greeks  and  Trojans. 

The  firft  battle  took  place  on  the  plain  between  Troy  and 
the  Grecian  camp.  The  Greeks  were  drawn  out  in  the  Seaman- 
drian  plain.  (Iliad,  II.  467.).  The  Trojans,  on  the  other  hand, 
had  taken  poft  on  the  hill  Batieia.  (Iliad,  IL  811.  The  engage- 
ment commences.  Paris  and  MeneLaOs  foon  defcry  each 
other.  Hector  negociates  a  combat  betv^een  them,  which  is 
not  attended  with  any  decifive  confequences.  The  armies  muft 
have  been  polled  at  no  great  diftance  from  the  city,  for  Priam^ 
with  his  old  men,  fees  from  the  walls  the  Grecian  chiefs,  and 
learns  their  liames  from  Helen  f-  The  treacherous  Pand a rus, 

n  2  by 

•  ■ 

*  STRABO9  p.  898  9*  Wood,  p.  313-4*  (98*  of  the  German  tranflation)»  And 
jet  Mr  Wood  did  meet  with  a  hot  fpring,  but  in  a  place  where  he  was  not  looking 
for  the  Scamander.  (p.  3190*  ^*  Chevalier  was  more  fortunate  in  this  refpeS. 
He  fearched  for  and  difcovered  the  fources  of  the  Scamander  precifel/  at  the  hot 
fpring;  and  thus  cleared  up  the  whole  matter  in  doubt.  1 

t  The  diftance,  former!/  fiated,  of  the  citj  from  the  ihore^  or  more  accuratelj 
from  the  harbour  of  the  Greeks,  making  in  all  fbrtj-two  ftadia,  (One  and  one-fourth 
German,  nearly  five  and  one*haIf  Englilh  miles),  and  the  high  commanding  fituation 
of  the  town,  render  this  circumftance  by  no  means  improbable. 
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by  difcharging  an  arrow,  brings  on  a  general  a(flion.  The  Tro- 
jans attack  the  Greeks,  (IV.  221.),  and  at  length  the  armies 
clofe.  (446.)-  The  poet  defcribes,  as  a,  poet  muft,  individual 
combats  only.  (457,  &c.).  Thefe  however  muft  have  taken 
place  in  the  neighbourhood  of  the  city ;  for  Apollo  furveys 
the  combatants  from  Pergainos,  and  animates  them  by  his 
Ihout.  (IV.  507.  V.  460.  VII.  20.).  For  a  long  time  the  trwo 
armies  alternately  advance  and  retreat  between  the  Simois  and 
Scamander,  (VI.  2,  3.),  till  AjAx  at  laft  makes  the  Trojans  give 
way.  When  near  the  gate  of  the  city,  and  not  till  then,  they 
are  rallied  by  the  exertions  of  ^neas  and  Hector,  and  again 
make  a  ftand.  (VI.  73,  &c.)-  Hector,  by  the  advice  of  He- 
len us,  and  on  account  of  the  impending  danger,  as  may  be  con- 
je<5lured,  has  reconrfe  to  religious  rites.  He  goes  into  the  city, 
and  gives  dire<^ions  for  a  female  proceflioa  to  the  temple  of  Mi- 
NERVA.  In  the  mean  time,  a  lingle  combat  between  Glaucus 
and  DiOMEDE  terminates  in  a  friendly  parley.  Upon  the  return 
of  Hector,  the  battle  is  renewed.  At  length  a  fingle  combat 
between  Hector,  and  Aj  ax  is  propofed.  With  this  the  narrative 
of  the  day  clofes.  (VII»  i — 3o6»)*  Both  parlies  retire,  the  one 
into  th&  city,  the  other  to  th^ir  camp.  (VII.  310,  &c.). 

The  following  day  an  armiflice  is  agreed  upon  for  burying 
the  dead.  The  Greeks  avail  themfelves  of  this  interval,  and 
rear  in  hafte  a  rampart  round  their  camp.  (VII.  325,  &c.).  Of 
this  more  will  be  faid  by  and  by. 

Next  morning,  by  break  of  day,  a  new  battle  enfues ;  the 
fecond,  on  the  plain  between  the  city  and  the  camp.  (VIII.  60, 
&c.)«  Towards  noon  a  panic  fpreads  among  the  Greeks.  They 
flee,  and  retreat  in  diforder  to  the  very  camp.  (VIII.  68.  8cc. 
139,  &c.  213,  &c.).  At  one  time,  indeed,  they  again  advance 
to  the  charge ;  but  ftill  they  are  forced  to  give  way  ;  and  at  laft 
(hut  themfelves  up  in  their  camp.  (336 — 3430'  Fortunately  for 
them  night  intervenes*  (485,  &c.). 

Hector, 


ICZ 
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7r,  Hector,  on  this  occafion,  does  not  draw  off  his  .troops  into 

i:  the  city,  but  makes  them  pafs  the  night  at  the  river,  in  the  open 

air,  at  fome  diftance  from  the  camp*,  and  orders  them  to  kindle 
watch-fires.  By  the  advice  of  Nestor,  the  Greeks  likewife  let 
A  watch  f.  The  fame  night  a  deputation  is  fent  by  the  Greeks 
to  Achilles,  and  Ulysses  and  Diomede  fet  out  on  a  icouting 
party.  The  fituation  of  the  Trojan  encampment,  at  this  junc- 
ture, is  accurately  delineated.  (X.  415.  428.).  Hector  had  af- 
fembled  the  chiefs  at  the  tomb  of  Ilus,  The  watch-fires,  like 
the  foldiers,  were  fcattered  over  the  field  without  any  order. 
The  troops  extended  themfelves  down  to  the  fea,  (probably  the 
right  wing  of  the  Trojans  pointed  on  the  north  towards  Rhoe- 
teum,  beyond  the  Simois),  and  fome  of  their  pods  reached  as 
far  as  Thymbra.  At  the  outermoft  extremity  lay  the  new  ar- 
rived Thracians  and  Rhesus.  (434.).  This  muft  have  been  to- 
wards the  fea  or  the  mouth  of  the  Simois,  and  farther  out  be- 
fore the  Trojan  army  towards  the  Grecian  camp  ;  for  Ulysses 
and  Diomede,  who  furprifed  them,  went  along  the  flream  of 
the  Simois  J.  The  diftance  cannot  have  been  great,  for  they  fet 
off  a  good  while  after  midnight,  and  had  returned  to  the  camp 
by  day-break. 

Next 

What  river  now  could  thb  be  ?  The  Scamander  is  termed  hfiutf  tidying.  The  Si- 
mois, however,  was  flill  more  fo.  Yet  if  the  Scamander  had  its  courfe  obliquely  thro' 
the  plain,  it  muft  be  the  river  here  intended. 

f  IX.  67.  Out  at  the  tomb,  Ai{«9«i  w*^k  rdfftv  ifvntif  rti'x^f  ttto(.  It  is  more 
diftindlj  faid  afterwards,  (v.  Sy,),  between  the  tomb  and  the  wall,  xmih  iii^ot  ra^^o 
t^  rf/;^i»f.     Compare  i8o*  194.  198. 

,  t  Hence  we  find  mention  made  of  the  heron,  (Iliad,  X.  274-)  >  of  the  tamariiks, 
(^v^Uq),  and  of  the  fedges,  (466-7.).  Homer  does  not  take  notice  of  their  pafling  the 
river.    This,  howeveri  thej  muft  have  dooe» 
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Next  day  the  Trojans  aflault  the  Grecian  camp*  And  here 
ft  becomes  neceflaf y  to  have  fome  idea  of  the  newly  conftrudled 
fortification  of  the  camp. 

The  fituation  has  been  generally  defcribed  already*  The 
camp,  ac<:ording  to  my  fuppofitionj  did  not  occupy  the  whole  in- 
termediate ipace,  but  only  a  part  of  the  grbundj  between  the  two 
promontories  Sigeum  on  the  fouth,  and  Rhceteum  to  the  north. 
Perhaps  on  this  lide  it  went  no  farther  than  to  the  Simois.  By 
all  .appearances  the  camp  mud  have  had  an  oblique  front,  the 
right  wing  receding  towards  Sigeum,  the  left  bending  forwards, 
and  hence  more  expofed  to  the  enemy's  attacks  *• 

As  the  Greeks  in  the  firft  battle  had  not  been  fuccefsful,  Ne- 
stor propofes,  during  the  truce  igreed  upon  for  burying  the 
dead,  to  fortify  the  open  camp^  Such  a  precaution  was  before 
unneceflary ;  the  Trojans  having  till  now  kept  themfelves  fhut  up 
within  their  walls.  Nestor  mud  now  have  been  terrified  at  the  fu- 
periority  of  the  Trojans,  and  the  valour  of  Hector  particularly, 
when  there  was  no  Achilles  to  oppofe  him  f.  The  idea  of  for- 
tifying 
• 

*  This  reprefentation  feems  to  be  corroborated  by  M.  Chevalier's  map. 

f  To  give  a  hiftorical  probabilitj  to  the  circum (lance  of  the  Greeks  having  now, 
for  the  firft  time,  thought  of  fortifying  the  camp,  we  muft  fappofe,  with  Thuctbi* 
DE69  (I.  ii.)y  that  immediately  upon  their  ^rft  landing  they  had  beat  back  the 
Trojans,  or,  at  lead,  that  the  latter  fought  their  fafety  by  remaining  within  their 
walls,  while  the  Greeks  were  unacquainted  with  any  means  for  carrying  on  a  fiege. 
In  the  above  quoted  paiTage  of  Thuctdid£S,  I  may  obferve,  in  pafling,  there  is 
fomething  which  feems  to  contradiA  this  explanation,  mi%  i\  mftMfitnf  t^Uxji  Ufdn^m*, 
(^qx«»  9i  r0  yM^  tfVfMt  Tf  ar^tiTirf^  *tx  oU  irttx/t^apT*),  &c«  One  fliould  think  the  'w  muft 
be  erafed.  Should  it  be  laid,  Thucyoides  may  have  uaderftood  the  matter  in  a 
different  light ;  the  Greeks  would  not  have  been  able  to  fortify  their  camp,  had  they 
not  remained  matters  of  the  field.  This  is  contradided,  firfti  by  the  time  of  their 
fortifying  the  camp,  which  took  place  in  the  tenth  year  \  and,  next,  by  the  occafiod 
of  its  being  done :  for  it  ^as  when  they  were  defeated  that  they  firft  thought  of 
fortification.  The  Scholtaft  fays  :  This  is  to  be  underftood  of  a  former  flight  forti- 
fication. But  that  is  a  creature  of  his  own  fancy,  which  only  ferves  to  prove,  that, 
^ven  then,  when  he  wrote,  the  m  was  to  be  found  in  the  MS. 
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tifying  the  camp  was  then  entirely  new,  and  the  plan  for  accom- 
plifhing  it  was  Angular  enough.     Nestor  advifes  to  rear,  for 
burning  the  dead,  a  common  pile  on  the  outfide  of  the  ihips, 
and  upon  and  round  this  pile  to  throw  up  a  hillock,  from  which 
a  wall  and  ditch  Ihould  be  drawn  in  front  of  the  camp.     The 
propofal  is  agreed  to,  (Iliad,  VII.  327 — 343,  434,  &c.)»  the  pile 
is  eredled,  the  mound  thrown  up,  and  befide  it  a  rampart  con- 
ftrudled,  (Iliad,  XII.  29.  255,'*&c.),  which  the  poet  terms  a  wall, 
{ruyjH  and  ^vgy^^).  (VIL  338.  436.  et  al.).     It  had  battlements 
and  breaftworks,  and  was  provided  with  gates,  badions,  and  tur- 
rets *.   That  all  this  was  a  very  flight  piece  of  work,  may  be  fup- 
pofed  from  the  fhortnefs  of  the  time  in  which  it  was  conflrudl- 
ed.     No  wonder,  then,  ifi  in  a  fhort  time,  no  trace  of  it  remain- 
ed.    Homer,  by  an  ingenious  and  highly  epic  turn,  afcribes  its 
annihilation  to  Neptune  and  Apollo.  (XII.  i,  &c.  459,  &c.). 
It  was,  howeveri  the  firft  attempt  we  know  of  to  fortify  a  camp; 
and,  in  fo  far,  is  fuflSciently  remarkable  to  merit  fome  attention. 
A  FEW  elucidations  refpedling  the  work  of  this  fortification 
may  be  added.     That  the  mound  was  raifed  to  the  north-eafl, 
in  front  of  the  camp,  can  fcarcely  be  doubted.      Its  pofition 
mud  therefore  have  been  on  the  left  wing,  to  which  it  muft 
have  ferved  for  a  protedlion;  and  it  may  be  fuppofed,  that  Ne- 
stor, in  propofing  it,  had  this  very  end  in  view.     But,  as  the 
river  Simois  ran  on  the  fame  fide,  it  is  not  clear  what  was  the  po- 
fition of  the  moun^  in  relation  to  the  river,  and  what  was  the  fi- 
tuation  of  the  left  wing,  and  particularly  what  was  the  pofition 
of  the  fliips  and  of  the  pod  of  Ajax  with  refpeft  to  both.     In 
the  aflfault  on  the  camp,  which  took  place  on  this  wing,  no 
mention  is  made  either  of  the  river  or  the  mound.     We  on- 
ly fee  that  the  rampart  muft  have  been  conftruc^ed  at  a  confi- 
derable  diftance  before  the  Ihips ;  for  here,  between  the  ihips 

and 

*  £t9^«i  r^t^wf.  (XIL  359.).     Compare  Ltcofhr9H,  api.  and  the  Scho- 
Uaft. 
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and  the  rampart,  a  fevere  engagement  enfued.  (XIIL    X36,  &c. 

XIV.  30,  8cc.)** 

The  mound  terminated  in  the  rampart,  properly  a   fence  of 
earth,  upon  which  turrets  were  eredled,  compofed  of  beams  and 
ftones.  (XII.  29.).     That  the  rampart  was  low  is  clear,   ftom 
the  circumftance  of  Sarpedon^s  being  able  to  catch  hold,  i^itfa 
his  hand;  of  the  battlements  of  the  breaft^-work.     The  fide  on 
which  the  fliips  of  Ajax  were  placed,  is  defcribed  a»  the  lo^vefL 
(XIII.  682-3.)*     What  QuiNTUs  fays,  (VII.  474.),  has   a  refe- 
rence  to  this  circumftance. 

Through  the  rampart  gates  led  into  the  plain f.  Among 
thefe,  it  fhould  feem,  there  was  one  principal  gatCj  at  the  extre- 
mity of  the  left  wing  of  the  camp.  Through  it  the  Greeks 
marched  out  to  battle.  (XII.  118.     Compare  XIIL  3260* 

On  the  outfide  of  the  rampart,  towards  the  plain,  a  ditch  was 
drawn  (VII.  341.)  to  break  the  flrft  onfet  of  the  Trojans*  In 
the  ditch  palifades  were  fixed  J. 

The  fortification  feems  not  to  have  extended  aldng  the  whofe 
front  of  the  camp.     We  do  not  find,  at  leafl,  that  it  reached  to 

the 

*  The  poet  indeed  Cijrs,  The  mound  was  thrown  Up  in  the  field,  not  far  before 

the  IhipS;  CVIL   334*  4331  &€•)«  tvtOov  av«  ir^  r'tivr^-^v^Cay  uiit^l  Wfff^U — If  wMf  m^A 

The  mound  muft  have  been  thrown  up  upon  and  round  the  fpot  where  the  burn- 
ing took  place.  Gompilre  XXlII.  255,  &c.  atid  Yikqil^ /efulebrum  impouit^  VL 
292.  in  like  manner  upon  the  fpot  where  the  funeral  pile  had  been  ere&ed  1  which 
is  predfelj  what  Homer  means  bj  «^f  i  ^v^it.  In  QyiNTUS  of  Smyrna  we  findi  in 
like  manner,  xv^km/hv  ai^  ra^^v,  (read  ra^or).  XIL  163,  164. 

t  Uixm.  (VII.  339,  340.  438.),  The  Scholiaft  on  ▼.  339.  feenis  to  be  in  the 
right,  when  he  fays,  "  On  the  left  .hand  of  the  fhip-ftation  {faUrm^i^')  ^^  ^  '^E^ 
"  gate,  befides  which  feveral  other  gates  were  eonftnided.'' 

X  VII.  441.  XII.  54.  63,  &c.  Between  the  ditch  and  the  wall  no  intermediate 
fpace  was  left,  as  may  be  inferred  from  VIII.  2,  3. ;  ra^^n  vv^  muft  be  united. 
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the  qudrtef  where  AcHdtEs  wis  ftationed.  The  oblique  pofition 
r  a  fcac  of  the  camp  muft  have  been  the  caufe  of  this.     To  the  fame 

^hcmn  circuiriftance  we  muft  have  rccourfe  to  explain  how,  from  the 

clear  t  ^^  whcr^  the  Trojans  made  a  breach  in  the  rampart,  and  at 

Ij^jj  ^  length  fet  fife  to  a  fhip,  the  diftance  could  be  fo  great  to  the 

^ic&t  *^°^  ^  AoameMnon,  and  the  quarter  where  the  remaining 

tbe  y  Tcflels  wcrd  hauled  up  on  the  land  *• 

We  now  coine  back  to  the  afTault  of  the  camp.  At  d^y 
break  the  Greeks*  leaving  their  chariots  behind  them,  (XI.  48.), 
marched  out  from  the  camp«  The  Trojans  had  taken  poft  on 
the  field  of  battle,  whkh  had  an  acclivity  towards  Troy  f .  Till 
about  noon  the  fate  of  the  dajr  was  equivocal ;  but  then  the 
Greeks  made  the  Trojans  give  way.  The  Trojans  fled,  paft  the 
tomb  of  Ilus,  (XL  16G,  &c.),  through  the  midft  of  the  plain, 
towards  the  wild  fig-tttec,  (XL  167.),  and  never  ftoppcd  their 
flight  till  they  had  reached  the  beech  tree  and  the  Scxaii  Gate. 
(XI.  170.).  Here  the  battle  is  renewed.  (211,  &x.).  During 
ail  this  day  AoAMEMi^oM  diftinguiflies  Kimftlf,  till  he  h  wound- 
ed. On  this  the  Trojans  take  frefli  courage,  repulfe  the  Greeks, 
drive  them  back  again  paft  the  tomb  of  iLbs,  where  Paris  lies 
in  ambuih,  fend  ^6mida  Diomepe  with  an  arrow.  (XI.  369, 
&C.).  The  combat  fpreads  to  a  great  diftance  over  the  plain, 
for  Hector  fought  on  the  left  wing,  towards  the  Scamander, 
o  (XI.  498,  &c),  againft  iN£«TOR  and  Idomeneu^,  and  kilew 

hothing  of  the  defeat  whibh  Diomede,  Ulysses  and  Ajax  had 
given  the  Trojans  towards  the  Simois.  Hector  flies  to  that 
quarter,  and  Ajax  himfelf  is  now  forced  to  fall  back.  (52 1,  &c.). 
The  Greeks  flde  to  their  camp,  and  fhut  themfdves  up  in  it. 
HECToi  purf^s,  a!nd  refolveis  to  attack  them  in  the  camp,  td 
Vol.  IV.  9  break 

m 

•  Sbi  Iliad,  XIV.  30,  &c.;  a  paflage  which  I  know  not  how  to  explain, 
t  Ewi  9{«c/Af  miUf^  (XI.  56.)  5  of  which  we  have  fpoken  already. 
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break  in,  fet  the  Qxips  on  iire,  and  annihilate  the  whole  Grecian, 
army. 

This  operation  was  fo  new  to  the  Trojans,  that  they  did  not 
know  how  to  condu^  the  attack,  To  as  to  make  themfelves  ma- 
ilers of  the  camp.  At  length,  by  the  advice  of  Polydamas, 
(Iliad,  XII.  75.),  the  chiefs  difmount  from  their  chariots,  and 
bring  the  infantry  in  five  columns  over  the  ditch.  Asius  alone 
remains  in  his  chariot.  He  obftrves,  upon  the  left  wing  of  the 
fliips  *,  the  gate  open,  through  which  the  Greeks  had  paiTed  to 
and  from  the  field.  He  makes  an  attack  here,  but  with  an  un- 
fortunate ifilue.  (XII.  1 10,  &c<}<  '^hc  other  divifions  afTauIt  at 
diflerent  points  the  rampart  and  the  entrances.  (175,  &c.).  As 
there  were  five  columns  of  the  Trojans,  it  is  commonly  fuppofed 
that  the  gates  of  the  fortification  muft  have  alfo  been  five  in 
number.  Hector's  divifion  exert  themfelves  to  the  utmoft  to 
demolifh  the  rampart,  (251.),  particularly  around  and  near  one 
of  the  gates,  (agi-).  Sarpedon  aiTauIts  the  rampart  at  the 
quarter  .defended  by  Menestheus,  leader  of  the  Athenians. 
(331.).  Menestheus  finds  himfelf  worfled,  and  calls  for  a£- 
fiflance  to  Ajax  and  TEucER,who  were  engaged  with  Hector. 
By  the  abfence  of  thefe  two,  Hector  is  left  at  liberty  to  ad. 
He  burfis  the  gate  with  a  piece  of  rock,  and  forces  his  way  into 
the  camp.  (437.  et  feq.). 

The  terrified  Greeks  retreat  towards  their  fhips.  Here  the 
two  AjAXES  had  joined.  They  rally  the  fiigitives,  and  lead 
them  on  again  againfl  the  enemy.  This  column  of  the  Greeks 
appears  to'have  fome  refembluice  to  a  phalanz>  the  firft  outlines 
of  which  it  is  believed  may  be  found  here ;  for  the  braveft 
troops,  we  are  told,  drew  up  in  thick  clofed  ranks,  and  waited 
for  the  approaching  foe.  (XIII.  126,  &c.).  The  enemy,  by  this 
maneeuvre,  is  quickly  repulfed. 

While 

*  N|S>  W  Mfirtifi.  (XII.  Itp.). 
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Whilb  the  battle  rages  here  among  the  fhips*,  Idomeneus, 
accompanied  by  Merioh,  repairs  to  the  left  wingf,  and  there, 
with  the  veffels  in  his  rear,  makes  head  againft  the  troops  of 
Asius.  The  divifion  commanded  by  JEneas  muft  have  join- 
ed the  column  of  Asius,.and  the  troops  of  Paris  united  with 
thefe  two.  At  leaft^  all  the  three  detachments,  as  well  as  feveral 
others  after  them,  muft  have  formed  a  jundlion  to  oppofe  Ido- 
meneus, in  the  place  mentioned  above.  (XIII.  4^0.). 

The  Trojans,  in  the  mean  time,  began  to  crowd  in  on  all 
fides  round  the  place  where  Hector  was  engaged.  By  the  ad- 
vice of  PoLYDAMAS,  (lb.  726.  ct  fcq.),  Hector  calls  the  chiefs 
together  to  a  council.  He  himfelf  goes  oflF,  (lb.  674.  et  feq.  %• 
754.  et  feq.),  colledls  the  braveft  of  the  chiefs,  with  their  batta- 
lions, and  advances  with  them  againft  AjAX.  (789.). 

0  2  Matters 

*  XIII.  31a.   Ef  ftitinai  nvwi. 

-{-  Ibid.  316.  £«*  m^t^n^k  (re^»rS*  AjAS,  as  afterwards  appears,  fought  in  front 
of  his  own  (hips.  The  left  wing  of  the  eamp,  therefore,  muft  have  extended  beyond 
the  fiation  of  AjAZ.  Compare  679,  ficc.  At  that  quarter,  too,  there  were  {hips 
Ijiog  9  for  looMKNKUS  fought  M-;  9(CfA>jin  m»t.  (Ibid.  333.)* 

t  A  r  ASS  AGE  of  confiderable  difficulty,  in  refpeft  of  the  topography,  occurs  here. 
It  is  faid,  (XIII.  675.)  :  «*  Hector  knew  not  yet  that,  on  the  /(ft  hand  of  the  fliips, 
**  infif  ir  a^irn^k^  his  Trojans  were  fuflFering  fo  much  \  but  he  ftill  kept  the  place 
**  where  he  had  firft  penetrated  into  the  camp,  befide  the  quarter  where  the  ibips  of 
"  AjAX  and  Protesilaus  were  hauled  up."  (679—682.)  The  rampart,  in  front 
of  the  fliips,  was  loweft  at  this  fpot.    Here  the  a£lion  was  (Karpeft.  (v.  684.). 


This  laft  ezprel&on  ettibarraiTes  me.  How  could  chariots  be  of  any  ufe  in  the  nar« 
row  fpace  between  the  fliips  and  the  rampart  f  Homer  fays  further :  '*  Here  "fought 
**  the  Boeotians,  the  loniana,  (Athenians),  the  Locrians,  the  Phthians,'*  not  thofe 
fubjed  to  Achilles,  but  thofe  who  had  come  with  Protesilaus,  out  of  Phylaoe 
in  Theflaly,  (II.  695.),  but  at  this  time  fought  under  the  command  of  Pooarcss, 
(XIII.  693.),  **  the  Epeans."     1  hardly  think  the  flaips  of  thefe  people  lay  there, 

but 
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Matters  had  now  advanced  fo  far,  that  Hectop.  thought 
the  completion  of  his  wjflies  at  haqd^  when  tha  Grecian  chiefi» 
after  getting  their  wounds  drefled,  T'^turxj  to  the  CQmbat*  (XIV. 
128.  365— sSyO-  Hector  is  woupded,  and  the  Trpjans  dmfP 
from  the  rampart  to  the  putiide  of  the  ditch-  (XVL  i.). 

Hector  recovers  again>  rallies  the  Trdjansj  ^fTaults  the  ram- 
part once  more,  fills  up  the  ditch,  (Ibid.  ^$^.  ft  feq.)f  and  re- 
news the  battle  between  the  fhips  and  the  tent«.  (367.  384.  ct 
feq.).  The  Greeks  beaten  back  take  ihelter  behind  and  beiiween 
the  foremofl  row  of  the  ihips  on  the  beach,  and  with  their  fhip- 
poles  ward  oflF  the  Trojans  as  they  prefs  on.  (lb.  653.  ct  feq*). 
AjAX  boldly  encounters  HtCTOR,  At  length  Hector  catches 
hold  of  the  ftern  of  a  fhip,  beloogiag  to  the  fquadron  of  Prote- 
siLAUs,  and  fets  it  on  fire.  (lb.  704.  et  feq.  XVI.  124*  et  fcq.). 

Her£  the  fuccefs  of  the  Trojans  flopped.  Patroclus  came 
forward  to  the  combat.  The  Myrmidons,  to  the  number  of 
2500,  advanced  in  five  divifions,  drawn  up  in  clofe  columns  *. 
The  Trojans  are  defeated,  and  forced  to  retreat  to  the  outfide 
of  the  ditch.  (XVI.  366.  et  feq.).  There  a  complete  flight  ea- 
fues.  Patroclus  cuts  ofiF  one  part  from  the  city,  and  deftroye 
them  betwixt  the  fhips,  the  river,  and  the  town  f  •  Intoxicated 
with  fuccefs,  he  purfues  the  fugitives,  contrary  to  the  orders  of 
AcHiLL£s,  to  the  very  walls,  and  even  attempts  an  ailault  upon 

the 

but  that  the  troops  happened  to  come  together  in  that  place.  Befides^  fo  far  as  I 
can  find,  throughout  this  whole  paflage,  even  where  HtCTOR  is  fpoken  of,  the  left 
fide  muft  be  underftood  as  referring  to  the  Grecian  camp.  It  is  fo,  where  mention 
is  made  of  Paris,  (v.  ;65.)9  ^  well  as,  in  apreceding  paflage  (v.  3i6.)>  of  Idom£- 

K£U8. 

*  XVI.  ai3.  AcHiLtzs  and  his  foldien,  we  find,  evidently  excelled  the  reft  of 
the  Greeks  in  military  (kill.  Writers  on  the  art  of  war»  Puts^gur  for  example, 
diicover,  in  this  arrangement  of  the  troops  led  00  by  Patroclus,  the  firft  mdiments 
of  cohorts. 

\  Here  occurs  the  remarkable  expreffion  formerly  adverted  to,  MimYv  mSf  t^  w^ 
r»^  icj  TsJx^'i  W^A^r^.  (XVI.  396.  ct  feq.). 
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the  city.  (698 — 710.).  Hector,  having  halted  at  the  Scaean 
Gate,  ruihea  again  upon  the  Greeks  and  flays  Patroclus.  He 
purfues  the  flying  Greeks  to  their  camp ;  they  bring  oflT  with 
them,  however,  the  body  of  Patroclus,  (XVII.  736.)-  The 
fight  of  Achilles,  though  unarmed,  deters  the  Trojans  from 
advancing  farther. 

,  This  time  too  the  Trojans  pafs  the  night  in  the  open  plain 
before  the  camp.  (XVIII.  243.  et  feq.).  Hector  oppofes  the 
fage  advice  of  Pol  yd  am  as,  to  retire  into  the  city,  and  defend 
themfelves  behind  the  walls.  (lb.  274.  et  feq.).  At  day-break 
Achilles,  clothed  in  new  armour,  comes  out  from  the  camp. 
(XX.  J.  et  feq.).  The  Trojans  draw  up  on  the  rifing  ground* 
before  the  camp.  This  is  the  fourth  and  lafl:  battle.  At  firfl: 
both  armies  difplay  equal  valour ;  but  at  length  the  Trojans 
give  way,  and  fall  back  upon  the  Scamander.  (lb,  494.  et  feq.)» 
Here  Achilles  feparates  the  flying  army.  (XXi.  i.  et  feq.). 
One  part  are  fortunate  enough  to  eflfedl  their  efcape  acrofs  the 
plain  to  the  city.  The  remaining  part  he  drives  into  the  river, 
which,  being  choked  in  its  courfe,  f we  lis  and  overflows  its 
banks.  Achilles  now  comes  clofe  up  to  the  city,  {lb.  520.), 
which  the  flying  Trojans  had  already  entered  by  the  Scazan 
Gate.  (lb.  526.).  Hector  alone  remains  before  the  town ; 
and  then  enfues  the  finale  combat,  in  wluch  Hector  is  flain  by 
Achilles. 


No.  IV, 


*  fsri  ^^ur^fm  viMoio }  before  the  camp.  (XX.  3.)* 
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^be  Reverend  Dr  Jackson,  Dean  of  Cbriji  Churchy  Oxf^rd^  to 
Mr  Dalzel  *. 

I  CANNOT  permit  myfclf  to  leaVe  Oxford  for  the  fummer^ 
without  paying  you  my  very  fincerci  thanks  for  the  obliging 
manner  in  which  you  tranfmitted  to  me  the  prefent  of  M.  Che- 
valier's EfTay ;  and  I  beg  you,  when  you  have  an  opportunity, 
to  prefent  my  acknowledgments  to  M.  Chevalier  himfelf : 
accompanied,  however,  with  a  little  reproach,  for  his  having  for- 
gotten the  promife  he  made  me,  of  calling  at  Oxford  whenever 
he  came  to  the  fbuth  of  England. 

I  HAVE  had  a  very  particular  pleafure  from  thfe  perufal  of  thd 
work  itfelf.  No  reader  of  Homer  could  poflibly  be  fatisfied 
with  the  accounts  we  had  before  of  the  TTroad;  and  Mr  Wood's 
book,  in  particular,  was  idle  and  childifh  in  the  extreme. 

It  was  impoflible,  alfo,  for  the  reader  of  Homer  to  doubt  of 
the  fituation  of  Troy,  and  the  adjacent  country,  as  defcribed  iii 
the  Iliad ;  and  I  had  always,  therefore,  heard,  from  the  few  men 
\Vho  underftood  Homer,  one  and  the  fame  language; — a  lan- 
guage which  I  thoroughly  adopted,  that  we  were  mifinformed  and 
miflaken  as  to  the  Scamander.  And  when  I  had  the  pleafure  of 
mfefeting  a  fet  of  friends,  a  few  weeks  ago,  at  Lord  Stormont's 
in  London,  I  was  not  furprifed  to  find  that  we  all  agreed  in  the 

fame 

*  At  M.  Chevalier's  defire,  Mr  Dalzel  fent  a  copy  of  the  Eflaj  to  the 
learned  and  refpedable  Dean  of  Ghrift  Church,  (to  whom  M«  Chevalier  was 
known),  and  received  the  above  anfwer. 
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fame  opinion,  that  M.  Chevalier  had  cleared  up  our  difficul- 
ties, and  brought  every  thing  into  its  right  place,  by  difcover- 
ing  the  true  Scamander. — I  have  the  honour  to  be,  with  perfedt 

efleem  and  regard,  &c. 

Cyr.  Jackson, 

Christ  Church,? 
7-  179*-     i 


July 


t 
t 


iTje  late  Earl  ^Mansfield,  (formerly  Lord  Stormont),  to  Mr 
Dalzel. 

I  MUST  not  omit  repeating  my  thanks  for  the  Diflertation 
you  were  fo  good  as  to  fend  me,  which  is  upon  a  fubjeft  that 
has  always  interefted  my  curiofity,  and  which  I  read  twice  in 
the  courfe  of  laft  lummer.  [After  a  compliment  to  th6  Tran- 
ilation  and  Notes,  his  Lordihip  adds]  : — I  underftand  that  you 
may  foon  expedl  an  anfwer  from  a  very  ingenious  gentleman  *, 
but  one  who  doubts  even  of  the  exiftence  of  the  Trojan  war.  I 
can  venture  to  foretel  that  he  will  not  ihake  my  faith,  which  is^ 
and  long  has  been,  that  Homer  reded  upon  hiftorical  tradition, 
not  only  for  the  principal  fadls,  but  alfo  for  the  leading  difie- 
rences  in  the  characters  of  lus  heroes ;  and  that  they  know  little 
of  his  real  excellence,  who  afcribe  to  him  that  fort  of  invention, 
which  is  the  paltry  merit  of  a  modern  writer  of  romance.— I 
am,  with  great  efteem,  &c. 

Mansfield.. 


Portlakd*Plac£» 
June  17, 1793 


:••] 
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*  This  proved  to  be  tbe  karned  Mr  Brtakt. 
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Robert  Liston,  -^^'  His  Britannic  Majejly^i  Ambaffador  at 
Conjlantinople ^  to  Mr  Dalz£L^  Greek  Profejfor  in  the  Univer^ty 
of  Edinburgh. 

My  dear  Friend,  Conjlantinoplcy  Sept.  45.  1^/94* 

To  day  I  have  not  time  to  fay  a  fingle  word  with  regard  to 
inyfelf :  but  I  caouot  avoid  the  temptation  of  fending  you  co^ 
pies  of  letters  from  gentlemen  who  lately  left  me,  and  at  my  re- 
queft  promifed  to  infpeA  the  Troad  with  attention.  They  are 
both  ingenious  men.  Dr  Sibthorfe  is  Profeflbr  of  Botany  in 
Oxford ;  The  other,  noted  for  his  knowledge  in  mineralogy^ 
and  his  geographical  refearches,  a  brother  of  Sir  CaRiaxoFHER 

HAWKiNS. 

You  will  be  glad  to  iee  their  obiervations  tend  to  confirm  M. 
Chevalier's  iyftem.     I  ever  am  mod  cordially  yours, 

Robert  Liston. 


J,  Hawkins,  EJq;  to  his  Excellency  Robert  Liston,  His  Bri^- 
tannic  Majtjly^s  Ambaffador  at  Conjlantinople. 

At  Anchor^  oppoftte  Karanlik-Hmofii^ 
Sept.  15.1 794.     Monday  Eve. 

I  SEIZE  the  firft  oportunity  of  giving  your  Excellency  fome 
account  of  our  expedition  to  the  Troad,  but  the  time  will  not 
permit  to  enter  into  particulars. 
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We  caft  anchor  at  Kdum-^kakb^  about  mid-day,  on  Saturday, 
engaged  horfesi  and  crofTed  the  plain  in  three  hours  to  the  vil- 
lage of  Bounar-bajhi^  where  we  flept.  We  fpent  the  whole  of 
the  next  day  in  vifiting  the  hill^  which  M«  Chevalier  fuppofes 
to  have^been  the  fite  of  Troy^  and  the  fprings  of  water^  which 
he  confiders  a«  the  fountains  of  the  Scamanden  A  day,  I  think, 
is  fully  fufficient  for  this  purpofe,  tinlefs  the  traveller  means  to 
make  topographical  obfervations,  which  was  the  cafe  with  me. 

We  were  well  lodged  and  entertained  in  a  Cb\ftlik  at  Bounar^ 
bajhiy  belonging  to  HadgiMehemetBey,  a  perfon  of  fome 
confecjuence,  who  actually  refides  at  the  Dardanelles,  but  is  now 
on  a  pilgrimage  to  Mecca.  His  fubflitute  or  fteward  received 
us  in  a  manner  which  left  us  nothing  to  wifh  for ;  and  our  arri- 
val there  feemed  to  caufe  no  furprife,  as  they  were  accuftomed 
Xo  frank  vifitors.  We  returned  by  a  diflFerent  rout  this  day,  vi- 
fiting the  tomb  of  -flisvETES,  (fee  Chevalier's  map),  and  thofe 
near  Cape  Jenitcieri^  fuppofed  to  be  of  Achilles  and  Patro- 

CLUS. 

Your  Excellency  naturally  wifhcs  to  hear  our  prefent  fenti- 
ments  refpedling  the  hypothefis  of  M.  Chevalier.  We  ftill 
think  it  a  very  plaufible  one ;  and  although  his  map  is  incor- 
re<5l  in  the  detail,  it  gives  a  pretty  good  idea  of  the  Troad  in 
general.  He  has  certainly  pitched  upon  a  place  for  the  fite 
of  old  Troy,  'which  has  much  natural  ftrength  to  recommend 
it,  particularly  the  eafternmoft  rangle  of  the  hill,  which,  from 
its  height  above  the  Simois,  and  its  peninfular  form,  muft  have 
been  coniidered  as  a  very  ftrong  natural  faftnefs  in  thofe  times 
of  warfare,  and  could  have  been  eafily  rendered  an  impreg- 
nable citadel ;  for  it  is  not  large  enough-  for  the  fite  of  the 
whole  city*  Some  tumuli  near  this  fpot  arc  certainly  ftrong  in- 
dices. 

There  are  two  places  diftant  from  each  other  about  two  hun- 
dred yards,  in  which  the  fuppofed  Scamander  iffucs  out  of  the 

Vol.  IV.  p  earth ; 
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earth  ;  in  each,  however,  by  many  mouthis.  The  water  proved 
equally  cold  in  them  all :  neverthelcfs  in  winter  one  is  faid  to 
be  warm. 

We  faw  the  place  where  the  courfe  of  this  river  is  diverted 
by  an  artificial  canal  to  the  Archipelago.  We  are  now  about  to 
Ihape  our  courfe  for  Satnotbraki.  The  bearer,  our  janifFary,  fets 
out  alfo  on  his  return  to  the  Dardanelles,  where  he  will  confign 
this  to  the  care  of  our  Conful,  to  whofe  great  attention  and  civi- 
lities, as  well  as  to  thofe  of  his  uncle  Mr  Kaim,  we  are  much 
indebted. 

I  BEG  leave  to  add,  how  much  I  am  flattered  by  the  civilities 
paid  me  at  Conftantinoplc,  and  with  what  truth  I  have  the  ho- 
nour to  be,  &c. 

J.  Hawkins. 


Dr  John  Sibthorpe,  Profejfor  of  Botany  in  the  Univerjity  of  Ox^ 
fordy  to  his  Excellency  Robert  Liston,  His  Britannic  Majejiy^s 
Ambajfador  at  Conjlantinople^ 

Dear  Sir,  ^^^j  Sept.  15,  1794. 

I  AM  juft  returned  from  Troy,  as  perfuaded  as  a  faithful 
MufTulman  who  has  made  his  pilgrimage  to  Mecca,  or  as  a 
pious  crufader  who  has  been  at  Jerufalem,  that  my  eyes  have 
beheld  the  tombs  of  thofe  mighty  heroes  Homer  has  fung  near 
two  thoufand  years  fince.  It  was  the  "  Campus  ubi  Trojafuit.^^ 
The  piety  of  former  ages  raifed  tombs  more  lading  than  marble 
or  brafs,  which  time  has  not  deftroyed.  Troy  and  its  temples 
have  been  fo  completely  rafed,  that  not  a  column,  or  even  a 
ilone  that  has  been  ufed  in  architedlure,  remains  to  tell  its  fite ; 
and  it  is  from  the  tumuli  only,  with  their  relative  fituation  to 
the  Simois  and  Scamander,  that  we  are  to  learn  where  it  once 

(lood* 
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flood.  The  fituation  where  we  fuppofe  the  citadel  to  be,  is  par- 
ticularly fteep  and  rocky.  It  is  girt  by  the  Simois,  the  bed  of 
which  is  now  entirely  dry.  Perhaps  the  winter  torrents  might 
raife  it  into  a  confiderable  river.  Its  banks  are  fringed  with 
planes,  agnus  caflus,  and  tamarifk.  We  flept  at  Bounar-bajhi^  a 
little  below  which  rifes  the  Scamander,  fed  by  numerous  fprings 
of  a  pure  cryftalline  water.  One  of  thofe  is  faid  to  be  *warni 
in  winter.  At  prefent  it  communicated  to  us  no  fenfation  of 
heat.  The  courfe  of  the  Scamander  is  often  interrupted  and 
choked  up.  It  had  overflowed  the  adjacent  lands,  which  were 
become  reedy,  and  offered  a  favourable  fituation  to  wild  ducks, 
fnipes,  and  coots.  The  plain  of  Troy  is  rich  and  fertile.  We 
traverfed  it  from  Koum-kaUb  to  Bounar-bapi^  an  extent  of  nine 
miles,  and  flept  at  the  houle  of  the  Aga.  He  was  himfelf  gone 
to  Mecca,  but  his  bomme-d' affaires^  or  fleward,  received  us  with 
much  hofpitality.  Your  Excellency  will  find  it  the  bed  fitua- 
tion to  fleep  at,  when  you  vifit  the  Troad.  Troy  feems  to  have 
been  built  on  a  mod  rocky  fpot.  We  could  not  find  on  it  even 
a  fpring  of  water.  It  is  covered  with  prickly  barnet,  and  a  few 
thorny  flirubs.  The  almond  tree,  which  grows  wild,  is  not 
without  its  thorns.  It  has  even  more  pleafing  plants,  the  yellow 
jafmine  and  the  wild  olive. 

I  WRITE  to  your  Excellency  in  hafte,  our  veflel  tofling  about 
at  anchor  oppofite  the  tomb  of  Ajax,  where  it  has  been  jufl: 
drove  by  a  hard  gale  of  wind.  The  janiflTary,  who  accompanied 
us  from  the  Dardanelles,  is  waiting  for  my  letter.  He  was  re- 
commended to  us  by  our  Conful,  and  has  done  credit  to  the  ire- 
commendation.  In  appointing  Signior  Taragano,  your  Ex- 
cellency has  nominated  a  Conful  very  defirous  to  oblige  and 
render  every  fervice  10  his  countrymen.     &c. 

John  Sibthorpe.. 

p  2.  A 
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Afccond  Letter  on  the  SubjeB  of  the  Troady  from  bis  Excellemy 
RoBeRT  Li?roN^  LL.  D.  F,  R.  S*  Edin.  His  Britanmt;  Ma- 
JeJ/s  Ambajfador  at  Conjlantinople,  t9  Mr  DAI-2EJt,  TrofcQor  af 
Greek  in  the  Univerfity  of  Edinburgh. 


My  DEAR  Friend^  Conjiantinople^  April  a^,  1795. 

Your  letter  of  the  28th  of  December  reached  me  after  a  long 
delay,  occafioned  by  the  interruption  of  the  communication 
through  Holland. 

It  gives  me  pleafure  to  obferve,  that  the  circumftances  I 
tranfcribed  for  you,  on  the  fubje^l  of  the  Troad,  appeared  intc- 
refting.  I  have  fince  had  another  letter  from  Mr  Hawkins, 
which  confirms  ftill  more  perfecflly  the  topography  of  Cheva- 
lier, by  removing  the  only  difliculty  that  could  poffibly  cauie 
hefitation  ;  a  difficulty  which  had  been  propofed  to  me  in  fb 
pofitive  a  manner,  as  to  make  an  impreffion  on  my  mind,  deep- 
er (it  feems)  than  it  ought  to  have  done.  As  I  have  not  as  yet 
any  near  profpedl  of  vifiting  the  fpot  myfelf,  I  will  once  more 
copy  from  Mr  Hawkins. 

"  I  A  M  extremely  happy'*  (fays  he)  "  that  our  communications 
"  refpe(5ling  the  Troad  proved  fo  fatisfadlory ;  and  I  am  happy 
**  that  it  is  in  my  power  to  remove  the  only  remaining  doubt 
"  expreffed  in  your  letter,  by  affuring  your  Excellency,  that  Te- 

nedos  is  really  to  be  feen  from  the  hill  of  Troy;  even  the  whole 

coaft  of  the  ifland  is  vifible  from  the  northern  to  the  ibuthcm 

point* 

The  moft  eflential  point,  in  fubftantiating  the  evidence  of 
"  Chevalier,  is  that  of  the  canal  made  to  divert  the  waters  of 
*^  the  Scamander  from  their  original  courfe  towards  the  Simois. 

"  This 


u 
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**  This  canal  we  can  bear  teftimonj  to.  The  errors  of  Wood 
*^  feem  to  arife  from  the  overlooking  thi^  circumftance^  As  for 
*^  Strabo,  he  had  never  vifited  the  fpot  in  all  probability,  and 
"  relied  on  the  authority  of  Dbmetrius  of  Scepfis. 

"  At  Athens  wa.fell  in  with  Mr  Fauval,  a  very  ingenious 
**  artift,  long  in  the  fervice  of  M.  de  Choiseul,  who  aflured  us, 
^  that  M.  Chevalier's  account  of  the  goblet,  difcovered  in  the 
^^  tomb  of  Achilles,  is  perfectly  fabulous.  It  originated,  it 
^  feems,  from  the  fragments  of  a  fmall  bronze  figurei  which, 
^*  when  he  had  cleaned,  and  put  together,  proved  to  be  a  very 
^  curious  im^ge  of  Minerva.  He  fhewed  us  a  caft  which  he 
*^  had  made  of  it  in  plailer  of  Paris* 

^^  This  gentleman  fhewed  us  fome  genuine  Etrufcan  yafes, 
^  difcovered  in  tumuli  he  had  opened  in  Attica.  This  will  throw 
**  new  light  on  the  hiftory  of  art.  For  my  own  part,  I  confider 
^'  the  Etrufcan  as  nothing  elfe  than  the  early  Greek  ftyle." 

I  HAVE  copied  more  than  I  intended  when  I  took  Mr  Haw- 
kins's letter  into  my  hand;  but  you  will  think  probably  that 
the  whole  is  interefting.     Ever  moft  truly  and  cordially  yours, 

Robert  Liston. 


No*  VL  (36.  SS^  56*  57*  62.  72.). 
M.  Chevalier  to  Mr  Dalzel. 

Monsieur  et  cher  Ami,       Londres,  ce  11  jtvril  1796. 

J'ai  re^u  votre  reponfe  du  2,  et  j'ai  €t€  enchant6  d'apprendre 
que  M.  rAmbafladeur  Liston  avoit  prit  la  peine  d'aller  verifier 

lui- 
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lui-meme  mes  obfervations  fur  la  plaine  de  Troye.  Son  temoi- 
gnage  fera  du  plus  grand  poids  dans  la  difpute  qui  s'eleve  entrc 
le  Dr  Bryant  et  nous*  Quant  aux  fautes  qu'il  a  trouv6es  dans 
la  Carte,  je  ne  demande  pas  mieux  qu'on  les  corrige,  et  je  prete 
de  tout  mon  coeur  les  mains  a  toutes  les  ameliorations  dont  cet 
ouvrage  eft  fufceptible ;  mais  je  ne  crains  pas  de  vous  aflurer 
d'avance,  que  les  changemens  qu'on  pourra  faire  ne  fauroient 
tomber  fur  des  monumens  eflentiels  a  Tintelligence  de  Tlliade,  tels 
que  la  fituation  de  Tancienne  Troye,  les  fources  du  Scamandre, 
les  tombeaux  des  guerriers,  les  caps,  &c.  Tous  ces  points  font 
fix^s  relativement  les  uns  aux  autres,  avec  aflez  de  precifion  pour 
que  les  changemens  qu'on  y  fera  ne  puiflent  pas  aflFedler  fenfible- 
ment  mon  ouvrage.  Quant  aux  monumens  modernes,  tels 
qu* Alexandria  Troas,  &c.  j'avoue  que  je  n'ai  pas  cru  qu'il  fut 
neceffairc  de  les  traiter  avec  une  auffi  fcrupulcufe  attention.  La 
ligne  de  la  c6te  a  et^  faite  avec  la  plus  grande  exadlitude ;  ainii 
que  Tembouchure  de  THellefpont  et  Tile  de  Tenedos.  Je  doute, 
en  confequence,  que  la  nouvelle  carte  y  faffe  aucun  alteration* 

Au  refte :  encore  une  fois  je  vous  doiine  carte  blanche,  et  de 
tout  mon  coeur.  Vous  pouvez  couper,  tailler,  rogner  a  votre 
fantaide. 

liORSQUE  vous  publiez  la  feconde  edition,  mon  ami,  vous 
m'obligerez  beaucoup  de  vous  fouvenir  du  petit  nombre  d' ob- 
fervations que  je  vais  vous  faire ;  ou  plut6t,  que  je  crois  deja. 
vous  avoir  faites. 

Je  defire,  d'abord,  que  vous  fupprimiez  ma  tirade  contre  les 
princes  et  les  femmes  voyageurs.  Je  defire,  en  feconde  lieu,  que 
Tautre  tirade  contre  les  pretres  des  premiers  Chretiens  foit  aufli 
fupprimee  ;  et  Mr  Bryant  vous  eh  a  dit  la  raifon.  3*^,  Tout 
le  chapitre  du  throfmos^  et  du  tombeau  d'lLUS,  ne  vaut  rien. 
Mr  Heyne  m'a  fuggere  autrefois  une  tres  excellent  idee  fur 
ce  barrow  qu'oa  voit  fur  les  bords  du  Simois,  en   avant  le 

camp 
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camp  des  Grecs.  Ce  monument  eft  certainement  le  tomheau 
commun  que  Ics  Grecs  eleverent  a  leur  foldats  tues  dans  le  com- 
bat. Vous  voudrez  bien  profiter  de  cette  idee,  et  Tarranger  i 
votre  fa^on.  Un  tombeau  fi  voifin  du  camp  des  Grecs  lie  pou- 
voit  pas  etre  un  tombeau  Troyen. 

Adieu,  mon  ami,  vous  aurez  encore  une  fois  des  mes  nou- 
velles  avant  mon  depart. 

Le  Chevalier, 


M,  Chevalier  to  Mr  Dalzel. 


Monsieur  et  cher  Ami,  LondreSj  ce  5  Mai  1796. 

*****  Je  joins  ici  les  corredlions  que  vous  m'avez  deman* 
d^es,  et  qui  font  beaucoup  trop  longues  pour  etre  ecrites  a  la 
marge  d'un  de  nos  livres,  comtne  vous  aviez  paru  le  defirer. 

i^o^  J'infifte  furtout  fur  la  fuppreflion  totale  du  Chapitre  16. 
page  112.  de  la  traduction  Angloife,  qui  traite  du  tombeau 
d*lLUS»  II  eft  Evident  que  je  me  fuis  groffierement  trompe  ;  pre- 
mierement,  en  confondant  le  ^^ «0*/xo;5  avec  le  tombeau  d'lLus  ; 
et  fecondement,  le  tombeau  d'lLUS  avec  le  monument  que  j'ai 
decouvert  pres  des  mines  du  pont,  a  peu  de  diftance  de  Tem- 
bouchure  du  Simois.  Mr  Heyne,  qui  fait  beaucoup  mieux 
niiade  que  moi,  avoit  foup^onn^  que  ce  monument  pouvoit  bien 
etre  le  tombeau  qu*on  eleva  en  commun  aux  foldats  Grecs  apres  le 
premier  combat,  et  dont  il  eft  queftion  dans  le  7^  livre,  verf.  334, 
&c.  II  me  fit  part  de  fes  idees,  que  j'adoptai  fur  le  champ,  et 
c'eft  ce  qui  lui  a  fait  dire,  page  1 68.  de  fa  tradudion  Allemande, 
dans  une  des  notes,  que  M.  le  Chevalier,  n^etoit  pas  eloigne  de 
croire  que  ce  tombeau^  au  lieu  d^itre  celui  d^lLvs,  etoit  vraifem^ 

blablement 
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blabiement  le  tomheau  comfninu  En  effet  Cfe  tofnbean  torAmuH  n'^toit 
pas  loin  dies  vaifleaux,  puifqU*  HdMERK  le  place, 

TtT^iy  »m  T^  I'gii'f-— ^Iliad^  VIL  334- 

ct  que  le  retranchement  fut  bati  tout  pres  de  lui.  Ces  citcon- 
ftances  s'accordent  fort  bien  avec  la  (ituation  du  monument  de- 
couvert  pres  des  ruines  du  pont, 

2*^",  Je  defirerois  aufli  que  vous  fupprimafliez  tout-a-fait  le 
paffage  qui  a  rapport  aux  princes  voyageurs ;  vous  n'imagineriez 
jamais  qu'il  y  a  eu  des  perfonnes  afTez  malveillants  pour  m*ac- 
cufer  d'avoir  voulu  faire  des  applications  auxquelles  vous  favez 
que  je  n'ai  jamais  {bng6. 

3^^°,  J'ai  dit,  a  la  page  12,  que  du  fommet  d^C/i//iri-/^/>^  j'avois 
apperqu  a  Poueft  la  mer  E^gee,  les  iles  de  Ten^dos,  d'Imbros,  de 
Samothrace,  et  de  Lemnos  ;  j'ai  dit^  de  plus,  a  la  page  36.  qu*en 
arrivant  a  Kovm-kale  avec  M»  Gas  as,  j'ktois  encprt  iremarque 
les  mdmes  pitrs  d'Imbros  et  de  Samothrace,  &c.  Lorfque  je  fai- 
fois  cette  obfervation,  j'ignoroit  entierement  qu'HoMERE  Tavoit 
juttifier  dans  le  13^  livre  de  riliade»  veff.  11^  &€•  oii  il  rcprciente 
Neftunb  obfervant  les  coikibats  du  haut  du  pic  de  Samothrace; 
Car  de  //J,  dit  il,  on  appirgoii  tdttte  la  cbaine  de  I* Ida : 

La  marche  de  Neptune,  quand  il  quitte  Samothrace  pour  ft 
rendre  au  camp  des  Grecs,  s^accorde  aufli  tres  bien  avec  mon 
obfervation ;  car  il  laifle  fes  chevaux  a  moiti6  chemin,  entire 
Imbros  et  Ten^dos : 


yiiC<rfiyv^  'T$nldio  xcc)  '^IfifS^s  ronieaKoiccrriq*         Ibid.  33* 
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4*^,  Du  moment  ou  nous  fupprimons  entierement  le  chapitre 
qui  traite  du  tombeau  d'lLUS,  je  n'ai  pas  befoin  de  vous  avertir 
qu'il  faut  iupprimer  le  m6me  tombeau,  encore  mentionne  a  la 
page  63,  comme  faifant  encore  aujourd'hui  partie  des  monu« 
mens  cit^s  par  Strabon. 

VoiLA,  mon  ami,  tout  ce  que  je  puis  vous  dire  en  pofte  pour 
le  moment.  Recevez,  pour  la  derniere  fois,  mes  finceres  re- 
mercixhens  pour  toutes  les  marques  d'amitie  que  vous  m'avez 
doim^es ;  et  comptez  fur  la  mienne  a  la  vie  ^  la.mort*  J*at- 
tends  de  jour  en  jour  mon  paUeport ;  auilit6t  qu'il  arrive  je  me 
mets  en  route,     Mes  complimens  a  tons  nos  amis*     Adieu. 

Le  Chevalier^ 
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ERRATA. 

HISTORY. 

l^agi  17.  lint  12.  iovflots^  xt2i&  floats. 

30.  line  laft,  for  laft  Article,  Part  IL  read  laft  Art,  Phyf.  CI.  Part  II. 

PART  II*    PHYS,  PAPERS. 
Pagi  XXX.  line    4^  from  the  bottom^  for  M,  readii. 

13,  from  the  bottora,ybr  Join  AH,  read  Join  EH. 
1x9.  4.  from  the  bottom,ybr  Appollonius  read  Avollovivs. 

xaa.         XI.  from  the  bottom,ybr  hence  the  quadrilateral,  read  hence,  if  AG, 

GK  be  joined,  the  quadrilateral,  &c, 
132.  6.  from  the  topt/or  fig.  20.  PL  IV.  read  fig.  13.  PI.  II. 

N.  B.    In  PL  IV.  fig.  18.  the  points  B  and  K  rouft  be  joined  by 
a  ftraight  line. 
1 35,  This  Paper  is  by  miftake  numbered  V.  inftead  of  VI.  and  the 

fame  error  is  continued  in  numbering  the  remaining  Papers  of 
the  Phyf.  CI. 
j38.linelaft.ybr  the  latitude  here  given,  viz.  57°.  9'.  i'',  read  57*.  8'  59^',  the 

fun's  femidiameter,  ufed  in  the  reduction  of  the  obfervations, 
having  been  li^'  too  great. 

X*  I* 

X78.  6.  inftead  of  the  term  -j.  ^,  read  -^  **• 

2  2 

193.  4.  from  the  bottom,ybr  quilt-like  r^a^  quill-like 

PART.  III.    HT,  PAPERS. 

Page    86.  line  21.  ybr  Achilles,  r^a//PATR0CLus, 

xoi.  5.  from  the  bottom  \  Notes,ybr  tomb  r^a^  trench 


DIRECTIONS  FOR  THE  BINDER. 

The  Binder  is  defired  to  obferve,  that  this  Vol.  confiils  of  Four  Sets  of  Pages,  to 
be  arranged,  after  the  Table  of  Contents,  in  the  following  Order,  viz. :  Part  I. 
containing  the  HiSTORT  of  the  Society,  with  the  Pages  regularly  numbered  as  far 
as  40 ;  and  afterwards  going  on  with  the  numbers  included  between  parenthefis,  thus 
(1),  &c.  to  the  end  of  Part  I.  Then  follows  Part  II.  confiiling,  ift.  Of  Papers 
OF  THE  Physical  Class^  with  the  Pages  numbered  in  one  Series ;  and,  2dly,  Papers 
OF  THE  Literary  Class,  with  the  Pages  numbered  in  another  Series.  The  Binder 
will  alfo  obferve,  that  there  are  in  all  13  Plates,  6  for  the  Physical  C^ass,  and 
7  for  the  Literary,  which  are  to  be  placed  exadly  according  to  the  references 
marked  on  the  margin  of  each. 


